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FOOT POWER BAND SAW. 

Our engraving represents another “pplication of the ‘‘ Ver- 
tical Multiplier’”—a device which has already been fully ex- 
plained and described in these columns—to the band saw. 
As we presume that the general details of the invention are 
sufficiently familiar to our readers, we consider no minute 
explanation of principle or working parts here necessary. 
Actual experience has fully demonstrated 
and we have convinced ourselves of the fact 
froma careful inspection that—leaving out 
all mooted questions of a theoretical nature 
—by this ingenicus combination the motive 
power is economized to an unexampled de- 
gree, through the all but annihilation of fric- 
tional loss. That which makes this appli- 
cation of more importance than any other on 
the same principle made by the inventor is 
the fact that, so far as we are informed, it 
is the first successful attempt to operate 
band saws by man power: and it is perhaps 
safe to consider that any effort to accomplish 
the same results, through the old principle 
of gearing, would prove unavailing. 

In the machine depicted, forty steps of the 
treadle correspond to thirteen hundred and 
sixty revolutions of the saw pulley. The 
motion is perfectly continuous and, so far 
as we can judge, the saw works with a ra- 
pidity and effectiveness little short of that 
which it would attain if driven by steam. 
In trials in our presence, the blade divided 
three inch stuff, and even live oak timber, 
with great readiness, while sharp curves 
and scrolls were cut with no apparent difficul- 
ty. There is little doubt but that, to wood 
workers having no steam power conve- 
niences, this application of the invention is 
destined to form an important acquisi- 
tion. 

We would refer those de rtoexamine 
more closely into the principle, which, it is 
clear, may be indefinitely extended, to the 
illustrated descriptions in Volumes XXII. 
and XXVI. of this journal. Detailed in- 
formation may be obtained by addressing 
the Combined Power Company, 23 Dey street, 
New York city. 

aS | 
Improved Cask, 

A Mr. Trimner has recently invented a 
cask, which consists in making one or both 
ends partly or entirely of glass, so that the 
observer may see whether it is full when 
delivered, when it has become sufficiently empty to replace 
it with a fresh one, at what rate its contents are being 
reduced, and also, whéh empty, whether the cask has been 
properly cleaned. The inventor, in some cases, uses a cask 
head made entirely of glass, and in others a strip of glass 
let in vertically or diagonally, and properly secured from 
leakage. 
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KINDLING WOOD SPLITTER. 


This ingenious little device will doubtless save many of 
self-inflicted cuts and bruises due to the awkward blows of 








hatchets in inexperienced hands. It is a kindling wood split- 
ter, and consists simply of a strong blade, at one end of 
which is a handle, and at the other a projection which fits 
into one of the holes of a perforated standard. It is only 
necessary to place the stick of wood under the knife, as 
shown in the engraving, and press down on the handle, Mr, 








Franz Wagner, of New York city, is the patentee, 


A Novel Problem, 

Four hundred and fifteen miles of track, on a road run- 
ning north and south, were laid, between 1850 and 1861, says 
a correspondent of the Railroad Gazette, with the fish bar 
joint fastening, similar to that now in general use. The dif- 
ference in the elevations of the north and south ends of the 
tracks does. not exceed 150 feet—the southern end being the 
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FOOT POWER BAND SAW. 


lowest—and the grades undulate ; but at no point is a greater 
elevation attained than 200 feet above or 125 below the 
southern end. On about one half of the distance the track 
was laid with both rail joints on the same cross tie, and the 
balance with “‘ broken joints.” The rails were not “ slot- 
ted,” neither were any ‘‘ stop chairs” used to prevent the 
track from ‘‘ creeping.” The track has been in use from 11 
to 20 years and the creeping of both rails has been south- 
ward, and the western has crept much faster than the east- 
ern. In places where the grade does not exceed 5 to 8 feet 
per mile, for 20 or 30 miles, the joints of the western are 
now opposite to the center of the eastern rails, while the lat- 
ter have also moved southward. On the heaviest grades de- 
scending northward, there is little or no tendency to move 
down hill or northward. 

Perhaps some one can explain why the western rails creep 
faster than the eastern. 


— 41 Oore 
Automatic Fire Alarms. 

A correspondent, F. I. R. E., suggests a system of small 
tubes throughout a building, with small chambers full of 
some volatile liquid (such as alcohol, bisulphide of carbon, 
etc.) attached thereto at intervals. One end of each tube 
should be closed, and the other should terminate in a piston 
and cylinder arrangement, the motion of the piston being 
used to ring a bell. A similar result might be obtained by 
using an explosive compound in the chambers. 

Another plan is to stretch electric wires of fusible metal 
through the premises, the melting of the wires serving to 
break the circuit and give an alarm. 

oe — —__ 

THE number of blood globules is greater in mammifers 
than in birds, in the latter than in fishes. This number is 
almost always in an inverse ratio to the volume of the 
globules; the relation between number and volume is not 
proportional. Birds gain more by the augmentation of the 
volume of their blood globules than they lose by the dimi- 
nution in their number, 











The Public Document, 

Congressman Cox, in a recent speech, said that a Philadel- 
phia editor thus relieves his mind on a subject familiar to 
all newspaper offices, the inevitable Pub. Doc, : ‘‘ We owe 
our thanks to Judge Kelley for the latest Patent Office re- 
ports. We already have sixteen hundred of these interest- 
ing volumes in our little library, but they have been read 
and re-read so many times that we know 
every page of them by heart. This new 
volume came opportunely and gratefully 
on Christmas morning, and that night we 
gathered our little family around the fire 
and read it through te them. The affect- 
ing tale entitled ‘Improvement in Monkey 
Wrenches,’ seemed to touch every heart, 
and when we came to the climax of the 
little story about ‘Reversible Pieboards,’ 
there was not a dry eye between the front 
door and the stable. During the reading 
of the piteous narrative entitled ‘Gum 
Washers for Carriage Axles,’ the whole 
family gave expression to boisterous emo. 
tion, and the hired girl was so much ex- 
cited that she lost her presence of mind and 
went around to ber mother’s, inadvertently, 
with six pounds of sugar and a butter ket- 
tle full of flour, and came home at mid- 
night intoxicated. We can never sufficient- 
ly thank Judge Kelley for the innocent en- 
joyment thus furnished us. The memory 
of that happy evening will linger in our 
minds very much longef than that hired 
girl ever lingers when she lights on a lot 
of substance which she thinks will suit 
the constitution of her aged parent.” 
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Acetate of Soda for Preserving Meat, 

We published, in Vol. XXVII., page 149, 
an account of M. Sacc’s researches upon 
the antiseptic properties of acetate of soda, 
and refer to it. again for the purpose of Te- 
commending, to the manufacturers of vine- 
gar in the South, the substitution of soda 
ash for lime in absorbing the products of 
the distillation of wood. The soda ash 
may cost considerable more than the lime, 
but the resulting acetate of soda can be em- 
ployed to great advantage in the preserva- 
tion of food, and it would be possible to 
send the cheap beef of the South, after 
preservation in the acetate, to a market 
where it would fetch a high price. Anoth- 
er advantage in the employment of soda is 
that the crude acetate can be easily refined, and from it the 
pure glacial acetic acid can be made by treatment with sul- 
phuric acid. 


on 
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SHOE STRETCHER. 

This ingenious device is the invention of Mr. T. C. Maria, of 
Marietta, Ohio, and is soarranged that either the instep or the 
toe of the shoe may be enlarged at will. Itis constracted in 
two portions which, together, conform to the shape of the shoe. 

In operation, the two plates are adjusted by the set screw, 
so that both the fulerums of, the upper plate rest in corres- 
ponding recesses in the sole plate, in which position the 
stretcher can readily be inserted in the boot. When the 
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handle of the adjusting screw is turned in one direction, the 
heel end of the upper plate is depressed and rocks on the 
rear fulcrum, which causes the toe end of the plates to ex- 
pand and stretch the toe end of the boot ina suitable man- 
ner. When, on the other hand, the handle is turned in the 
opposite direction, the heel end of the upper plate is raised, 
as shown by the dotted lines in the engraving, and the toe 
end rests upon its fulcrum, so that the instep of the shoe 
can be stretched to any degree required, 
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THE DOCTORS AND THE APOTHECARIES, 


Apothecaries were originally confectioners, engaged in 
making preserves, candied fruit and benbons for the tables 
of the rich. By degrees, they took to dealing in healing 
herbs; and after the invention of distillation, sublimation 
and the chemical.processes, they fitted up laboratories with 
furnaces and expensive apparatus; and in consequence of the | 
cost attending such improvements the governments granted 
certain monopolies and privileges, and in the course of time 
the art of compounding medicines became a science, and the 
physicians gladly handed over their prescriptions to persons 
more familiar with drugs than they themselves were. The 
modecn apothecary is, or ought to be, a man of as thorough 
education as the physician, but it too frequently happens 
that the ancient and original idea of the confectioner’s shop 
is retained, and the druggist becomesa dealer in small wares, 
or, in other words, a shopkeeper. In Germany it is consid- 
ered entirely infra dig. for a pharmacist, as a scientifically 
educated apothecary prefers to be called, to sell candy, hair 
brushes and articles of the toilet. The regular profession 
confine themselves to the preparation of medicines and the 
filling up of prescriptions, and their position in society is on 
a par with that of the doctors. Weare reminded of these 
things just at the present time by the accusations, brought 
by some medical practitioners against certain apothecaries, of 
falsifying prescriptions for purposes of gain. It sometimes 
happens that the medicine called for by the prescription is a 
very dear one, and, if the usual prefit were to be charged, 
the druggist would lose the customer and the patronage of 
the doctor at the same time. The statement is made that, 
to avoid this double calamity, only half the prescribed quan- 
tity of the rare chemical is taken, or some cheap drug is sub- 
stituted for the dear one. This is a pretty serious charge to 
make against a whole profession, and we have not seen it 
anywhere stated that the doctors are so sweeping in their 
denunciations; but there have been so many instances of 
complaint of gross negligence, if not of intentional fraud, 
that it is the duty of the pharmaceutical profession to cause 
a searching investigation to be made into the truth or falsity 
of the charges. It is bad enough to have blunders committed, 
and it would be intolerable to supplement the difficulty by 
adding intentional fraud. We confess to a feeling of sym- 
pathy for the apothecaries when they attempt to decipher 
the hisroglyplies handed to them under the name of pre- 
scriptions; and we cannot comprehend why it is not as easy 
to write out the order, for that is what it amounts to, on the 
druggist in a clear and comprehensible language as it is to 
indicate it in abbreviated Latin and ornament it with cabalistic 
signs and symbols, If a merchant sends an order for goods, 
he writes it in a clear legible hand, and he generally gets 
what he wants. This is an ordinary business transaction, 
and if a mistake were to be made it could be rectified without 
endangering the life of anybody. It is really, therefore, of 
less consequence in such matters to be so very particular; 
but, in the matter of drugs and poisons, one would think 
that every precaution ought to be taken. We recently read 
in a medical work that arnica was a favorite remedy in Ger- 
many for amaurosis, and the following formula is recom- 
mended : 


B Ext. Arnicw,........ peseecose pheceene 5 ij 
Strychnim Sulph.,............ tg es gr. xii, 
Cont, Ropee,-«+-ee-sccccceecescces q. 8., ft. pil. exi. 


This is all very well when printed, but suppose it comes 


to the apothecary in « cramped and irregular hand, written 
with a pencil and half rubbed out. He may be able to read 





what sauiiealin wien were pe but the pe 
ties of each might baffle all attempts at interpretation, and 

whether we take ten grains or twenty grains of strychnin is 
a matter of serious importance to the patient. In such an 
extremity we dare say that the druggist tries to err on the 
right side, and halves the supposed amount, and he is now 
accused of forgetting to make a corresponding deduction in 
the price. The physician’s side of the story is that the 
apothecaries are sometimes not properly educated, and hence 
make mistakes in reading prescriptions. They say that 
pharmacists must be familiar with Latin and with all the 
abbreviations usual in the profession. On the other hand, 
some of the pharmacists say that the doctors have neglected 
their own Latin and are far behind the times in chemistry. 
They lay at the door of the physician that he attempts to 
compound the most impcssible mixtures, in utter contempt 
of the laws of affinity and of double decomposition. When 
prescriptions of this character come into the hands of the 
experienced apothecary, he sometimes secretly changes them ; 
or, if the chemical reactions do not form poisons, he follows 
strictly the letter of the law and throws the responsibility 
upon the doctor. We have been told by a professor of 
chemistry in New York that certain prescriptions have 
been confidentially shown to him, as items of scientific 
curiosity, and they have afforded considerable amusement 
in chemical circles. The errors cited were due to an igno- 
rance of qualitative analysis, and ought not to have been 
made by a graduate of a medical college. It is generally 
said that medical students are more ready to desert the 
chemical lecture room than the course of any other professor. 
They look upon the dull details of acids and salts as any- 
thing but agreeable, and are always ready to take up phys- 


81 | iology and anatomy as offering more attractions, Just before 


the final examination, they employ a tutor and, by hard 
cramming, contrive to pass the necessary ordeal. This, we 
are told, is the course pursued by the negligent students of 
medicine; and, if we could follow the subsequent career of 
this class, while engaged in active practice, we might be able 
to trace some of, the blunders of whicl: apothecaries are 
accused to the men who shirked the laboratory and lecture 
room, and crammed for a degree. 

There are, therefore, evidently two sides to the question 
which is now agitating the medical press, and it would be 
well for both parties to seek for a remedy of the evils com- 
plained of. The medical profession is one of great dix nity 
and importance. The health of a community is entrusted to 
physicians, and the responsibility is a grave one, requiring 
years of careful preparation ‘and nicely tested experience. 
Hardly second in importance, owing to the immense progress 
made in chemistry and pharmacy, is the education of the 
apothecary. Colleges of pharmacy are quite as necessary as 
colleges of medicine, and, if both the physician and apothe- 
cary are thoroughly educated, the question of Latin prescrip- 
tions or technical terms would have less significance; it 
would soon solve itself, and we should hear no more about 
it. But all the education in the world would prove of little 
value without absolute honesty in prescribing and equal in- 
tegrity in compounding. The physician should know what 
he is about, and, after making his diagnosis and prognosis, 
should write his prescription with due care and deliberation ; 
and this being done, the apothecary must follow it to the 
last grain. Any tampering with prescriptions, as one would 
present a false invoice at the Custom House, for the purpose 
of greater pecuniary profit, is not to be tolerated for a mo- 
ment, and ought to be visited with penalties far more severe 
than are ever attached to an infraction of revenue laws. Let 
the physicians and apothecaries unite together in securing 
such legisiation as will protect both themselves and the com- 
munity from the impending danger. 


—“o 


PHOTOGRAPH PORTRAITS---AN IMPROVEMENT. 


At a recent meeting of the Photographic Society of the 
American Institute in this city, a discussion took place upon 
the merits of the new method of shortening the exposure of 
photographic plates in taking gallery portraits. Several of 
our leading photographers took part in the discussion, and 
specimen negatives were shown. Mr. H. J. Newton exhib- 
ited a negative upon which were two pictures, both of the 
same subject, showing no apparent difference, although one 
was taken with an exposure of seventeen seconds, the other 
with only seven seconds In the example of another nega- 
tive, one of the pictures had an exposure of thirty-six 
onds, the other eighteen seconds, both equally good. The 
operation is as follows: The sensitive plate is first placed in 
the camera and exposed to red light, which is admitted 
through the tube, the mouth of which is covered by a red 
colored glass. This exposure to red light is continued for 
from ten to twenty seconds, The shield slide is then pushed 
in and the red glass removed, after which the portrait of 
the sitter is taken in the usual manner, except that the time 
of sitting is greatly reduced. 

This is a very simple improvement. Any of our photo- 
graphic readers may try it, and adopt it in their galleries. 
Mr. Anthony, Mr. Kurtz, and other photographers regarded 
the process as quite useful. Mr. Kurtz said the great object 
of the photographer, in portraiture, was to secure a natural 
expression of the features; in a long exposure, it was im 
possible for any sitter to maintain such expression. Then, 
in taking portraits of children, it is of the first importance 
to have a short exposure of the plates. The improved pro- 
cess gives these advantages, without much perceptible loss 
in the details. The theory on which this process depends 
appears to be this: when the photographie action is once 
started on the plate, it is easily maintained. It may be com- 
pared to the inertia of a wheel or a car. When the inertia 








is once overcome, it is easily kept in motion. 
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Mr. Oliver Byrns, of 
pt inna he ge tio the pupil of the eye 

becomes expanded during the darkness of night, the disk of 
the sun on its rising is apparently larger than when that lu- 
minary reaches the zenith. He also says that when the sun 
is in the horizon its rays have to pass through a thicker stra- 
tum of air than when it is overhead; that the atoms of air 
are competent to intercept a portion of the sunlight on its 
passage, and the greater the distance of the air to be passed 
through, the more light will be cut off. Hence the gross 
amount of light which reaches the observer's eyes will in- 
crease from sunrise till midday, and decrease from midday 
to sunset, and the pupils will contract and expand in pro- 
portion. He finally thinks the time may come when the or- 
bit of the earth will be found a circle. Comment on such 
theories is useless. They indicate a mental atmosphere of 
ignorance of astronomy, optics, and physiology so dense that 
the strongest light of common sense would become utterly 
absorbed in endeavoring to permeate its obscurity. We sup- 
pose that if this philosopher took a dose of belladonna or in- 
serted a little atropia in his visual organs, he would expect 
to see the sun cover nearly the entire firmament. 

STEAM AS A FIRE EXTINGUISHER. 

While we are discussing the dangers of steam as a cause 
of conflagration, it is curious to observe that the Ger- 
man scientific and industrial journals are discussing the 
value of steam as a fire extinguisher, and some of the local 
governments are preparing to take measures for the intro- 
duction of special steam boilers for the sole purpose of gen- 
erating steam rapidly, so as to blow it into burning buildings 
and smother the flames by displacing the air by steam. 

Dr. Wiedenbuch, of Wiesbaden, recently published in the 
Polytechnic Journal an article on this subject, and points out 
the advantage that steam, while it is not a supporter of com- 
bustion and extinguishes fire by driving the air away, is 
not irrespirable per se, and does not act injuriously on living 
beings, like carbonic acid, sulphurous acid, and other gases 
which are also non-supporters of combustion. The only 
danger of steam is that, when escaping under great press- 
ure, as when superheated, it will scald any one who is close 
to the point of escape; while, at a distance, it cools so rap- 
idly by its own expansion that it soon becomes harmless. 
Dr. Wiedenbuch’s last opportunity of witnessing the effect- 
iveness of steam as a fire extinguisher was on the occa- 
sion of a fire in a factory 180 feet long and 30 feet wide; 
it was one story high, with an attic separated by a wooden 
floor. The attic was filled with a great many tuns of 
rags, shavings, leather scraps, etc. ; and among these, a fire 
broke out in the night, which was only discovered when half 
the roof was in flames. As the location of the establish- 
ment was quite out of the way, more than an hour elapsed 
before the fire engines arrived from the nearest station ; 
meanwhile the conflagration met but little resistance, by 
reason of the very unsatisfactory preparations against fire, 
and soon the whole roof was in flames; it fell in, and the 
fate of the lower story appeared sealed. There was a steam 
boiler in an outhouse with the furnace banked; the fire 
therein was quickly increased by means of wood, the 
steam being still up. A courageous carpenter, contrary to 
the orders of the Fire Marshal, who had decided that the 
walls should be thrown down, went into the burning factory, : 
and by means of a heavy axe broke the first cast iron steam 
pipe he could reach; of course the steam immediately es. 
caped under considerable pressure, filled the whole place, 
and extinguished one burning mass after the other; and 
even the rag heaps in the attic, which, after the fall of the 
roof, were burning in the open air, became more and more 
surrounded with steam, so that in half an hour after the 
steam was admitted all danger was considered over, and the 
firemen, who had in the meantime arrived with their en- 
gines, considered their labor unnecessary, it having been so 
effectually replaced by steam. 

The German papers point out that every manufacturer 
who uses a steam boiler possesses the most powerful fire 
extinguisher, which he may make available by proper addi- 
tional arrangements. For instance, wrought iron gas pipes 
connected with the boiler, branching off into every room, may 
be provided with stop cocks which, in case of fire, may be 
turned on, and so every portion of the building may be filled 
It is recommended, especially, that theaters 
should have steam tubes connected with a system of heating 
in which, by means of petroleum or some equivalent as fuel, 
a great quantity of steam could be raised within ten min- 
utes, or even less, and blown into the burning portion of 
the building. As no pressure is necessary for such an ap- 
paratus, it may be constructed in a simple manner, and still 
be perfectly safe; but the quantity of steam must be suffi- 
cient, and therefore the whole problem is to generate the 
largest possible amount of steam at low temperature and 





pressure. 

Finally, it is proposed in Germany to make transportable 
steam boilers, and connect them in case of fire with a system 
of tubes, with which the buildings are to be provided, and 
which is accessible at the front of the house, so as to be 
easily connected with the steam generator in the street. We 
may here remark that this verysame plan was patented 
in this country, in the spring of 1870, by Dr. Orazio Lugo, a 
distinguished chemist at that time residing in Baltimore. 
The plan was at that time very favorably received by insur- 
ance companies; and it is remarkable that it has not yet re- 
ceived a more extensive application. 

We wonder what our German friends will say when they 
are informed that, according to a no less authority than the 





Fire Marshal of the metropolis of the New World, steam is 
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a dangerous element in regard to fires, and is even “‘a highly 
ignitable substance.” 
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THE BALANCE WHEEL QUESTION. 


We have received a large mass of correspondence on the 
subject of the inclined balance wheel question, which we set 
right in our issue of the 25th ult., and, as there promised, 
we glean out for our readers some of the more interesting | 
letters. We are much pleased with the accuracy and clear- 
ness exhibited by many of our correspondents, some of whom 
are evidently accustomed to reason logically and to express 
themselves with precision, notwithstanding their unfamili- 
arity with the labor of writing for the press. 

G. B. D. says that, in the case of the balance wheel set at 
an angle on the shaft: ‘‘ It is just as much out of balance as | 
two unbalanced pulleys would be when secured to the shaft 
at a short distance from each other, with their heavy sides | 

one opposite the other. A cheap method of try- 
ing an experiment of this kind is to construct a top, as shown | 
in the figure. making it of metal. 
If this top can be made 
to ran steadily like an ordinary 
top, then W. must pay the for- 
feit,” otherwise R. loses. 

A Canadian friend and subscri- 
ber, J. P., after paying the Scr- 
ENTIFIC AMERICAN a pleasant | 
compliment which we appreciate | 
fully, shows, by a similar argu- 
ment, that the wheel would be | 
unsteady, and presents several sketches. We select one, a | 
pulley, shown in the next figure. Hesays: ‘‘ An experienced | 
mechanic needs but a glance to see that a cylinder keyed on | 
in that way will not run at a high rate of speed, but may yet | 
be in standing balance.” 








W. G. B. goes at once to the root of the matter. He asks 
a question which reveals the misconception, which gave rise 
originally to error in the solution of this really very simple 
problem. He asks if Haswell is right in saying that ‘‘ The 
centrifugal force of two bodies which perform their revolu- 
tions in the same time, the quantities of matter in which are 
inversely as their distance from the center, are equal .to one 
another.” 

Haswell is right, and another correspondent, H. B., shows 
why, in the following concise statement: ‘‘The centrifugal 
force is not only proportional to the vis viva, but, at the same 
time, is inversely as the distance Gneet the center.” 

“The transformed equation is F—-& @9288)N2, in which 
R is the radius of the circledescribed by the revolving body, 
N the number of revolutions per minute. It shows clearly 
the centrifugal force to be in proportion to the momentum 
and as the square of the number of revolutions. As two 
bodies on the same shaft have the same number of revolu- 
tions, a running balance is established when the bodies are 
in standing balance and revolve in the same plane, as then 
the centrifugal forces are equal in opposite directions and in 
the same line, therefore balancing one another. 

‘‘ A running balance is not obtained in case of a standing 
balance, if both weights are on different points of the shaft, 
because then the centrifugal forces, although equal and in 
opposite directions, cannot balance each other, since they are 
not in the same line. 

“The forces tend to bend the shaft and therefore exert 
pressures on the bearings which have constant relation to 
the revolving shaft, but not to the bearings, and, in conse- 
quence, shake the bearings or the whole foundation.” 
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TRACTION ENGINES OR ROAD LOCOMOTIVES. 


Under the above heading, Professor R. H. Thurston, of the 
Stevens Institute of Technology, publishes in the Journal 
of the Franklin Institute a very able and comprehensive arti- 
cle, and incorporates therewith the following resumé of facts 
and deductions drawn from experiments recently conducted 
by him with the Aveling and Porter road locomotives. 

1. A traction engine may be so constructed as to be capa- 
ble of being easily and rapidly mancuvred on the common 
road an: in the midst of ordinary obstructions. 

2. Such an engine may be placed in the hands of the aver- 
age mechanic, or even of an intelligent youth of 16, with 
confidence that he will quickly acquire, under instruction, 
the requisite knowledge and skill in its preservation and 


8. An engine, weighing rather more than five tuns, may 
be turned continuously in a circle of 18 feet radius without 
+ifficulty and without slipping either driving wheel, even on 
‘ough ground, and may be turned in a roadway of a width 
but slightly greater than the length of the locomotive, by 
proper manceuvring. 

4. A road locomotive weighing 5 tuns 4 cwt. has been 
constructed, which is capable of drawing, on a good road, 
raore than 23,000 pounds up the almost unexampled grade 
of 588 feet to the mile, at the rate of four miles per hour. 

5. Such a locomotive may be made, under similar condi- 
tions, to draw a load of more than 63,000 pounds up a hill 
rising 225 feet to the mile, at the rate of two miles per hour, 
doing the work of more than twenty horses. 

6. The action of the traction engine upon the road is ben- 
eficial, even when exerting its maximum power, while with 
horses the injury to the road bed is very noticeable. 
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7. The coefficient of traction is, with such heavily laden 
wagons as were used in the course of the experiments and 
under the circumstances noted, not far from four per cent on 
a well made macadamized road. 

8. The amountof fuel, of good quality, used may be reck- 
oned at less than 500 pounds per day, where the engine is a 


| considerable portion of the time heavily loaded and during 


| the remaining time running light. 

Professor Thurston’s deductions may be briefly summar- 
ized as follows: The traction power of the engine is equal 
to that of twenty horses. This amounts to, excluding the 
weight of the locomotive, seventy-five tuns, while the ma- 
chine possesses a decided advantage over the animal. The 





working time of the traction engine may be stated to be or- 
| dinarily twenty per cent greater than that of a dray horse, 
‘and to be capable of indefinite extension when required. 

| The first cost of steam and of horse power is nearly equal, 
| the difference being im favor of steam, leaving also 6n the 
‘side of the engine the immense advantage arising from its 
heaney to work longer hours when required. The total an- 
| nual expense of an engine of the above power and capabili- 
| tes may be reckoned at $2,489 as a maximum figure, includ. 
| ing vost of attendance. And, lastly, a steam traction en- 
we capable of doing the work of 25 horses, may be pur- 
chased and worked at as little expense as a team of six or 
| eight horses. 
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THE SIGNAL SERVICE BUREAU. 

The report of the Chief Signal Officer of the Army for the 
| year 1872 contains an immense amcunt of valuable and prac- 
| tical information regarding meteorological science, Full 
| details are added relative to the progress of the labors of 
the Government in the establishment of signal stations, the 
| education of observers, and the publication of reports show- 
ing that this important service has materially advanced in 
usefulness and efficiency during the past year, Ten addi- 
tional stations have been established within the United 
States, an 1 the total number of points at which observations 
are now made is seventy-two. From the first station in the 
Aleutian islands to those upon the British coasts, the reports 
from both of which are noticed, there intervenes nearly. half 
a circumference of the earth’s surface. From the stations 
on the Aleutian islands comes the first intimation of storms 
or meteoric disturbances having their origin on the coast of 
Asia. The Pacific stations report the first appearances on 
that coast of the disturbances thus traced. The connection 
is continued by the Rocky Mountain stations, and thus the 
news travels in advance of the storm. 

The organization of a mobilized corps of observers has 
been commenced. This will be composed of picked men, 
and its object is to place at the disposal of the government 
the power of suddenly increasing the number of stations 
from which reports are to be had in any section of the coun- 
try which may, at any season of the year, be especially 
threatened by the storms which seem, at different seasons, to 
pass more frequently over particular portions of the territo- 
ries of the United States. It will be possible to occupy, in 
this way, the stations as stations of report with very great 
rapidity. 

In regard to the accuracy of warnings and predictions, 
General Myer states that the percentage of cautionary sig- 
nals verified, by the occurrence of the winds described with- 
in a few hours after the display of the signal, is estimated to 
have been about 70 per cent. The signal, it is explained, is 
wholly cautionary, for warning of probable danger. 

The experiment of a balloon ascent has been tried with fair 
results. One hundred and fifty-six readings were made, es- 
tablishing the fact that very delicate instruments may thus 
be employed. 

Arrangements for an interchange of reports have been 
made with Canada, and a similar course is contemplated 
with the West India islands. It is believed that many of 
the cyclonic storms, the indications of which are first felt by 
the stations of the Unit«d States, as then showing the dis- 
turbances upon the Gulf of Mexico or near the Atlantic coast, 
and which storms are afterward to be traced across the States 
intervening to the lakes or along the Atlantic sea coast, pass 
over points on these islands from which their presence can 
be announced. Since January 1, 1872, state nents of the 
changes in the depths of water in the principal western 
rivers, being in direct relation to the meteoric changes, have 
been reported daily. It is hoped that a portion of the great 
problem of the protection of the river commerce from ice 
and freshets, and of the lower river levees from breakage and 
overflow, will be solved through the timely warnings that 
will be given. 

The practical results of this branch of the service, with 
all its errors and imperfections, can be summed, it. is be- 
lieved, in the statement that, since the inauguration of its 
duties, no great and continuous storm has traversed the ter 
ritory of the United States, or raged along the length of its 
lakes, its gulf or sea coast shores, without fair and general 
premonition, given at the great majority of the points en- 


dangered. 





ARTIFICIAL FERTILIZATION. 


The fructification of soils has its natural pabulum in the 
sewage of cities, towns and habitations. The devising of 
means for the utilization of this resource is therefore of par- 
amount importance ; but while the problem remains compar- 
atively unsolved, the food required by growing crops must 
be supplied through the media of artificial fertilizers. These 
Nature distributes through the globe in the shape of mineral 
phosphates, consisting of the various kinds of rock guano 
coprolites, the fossils of marl beds and the minerals of apa- 
tite and phosphorite. Before these substances are supplied 














to the soil, they must not only be finely fowderua ‘but con 
verted into forms which are promptly sensitive to the solv- 
ent action of aqueous solutions of carbonic and organic acids, 
very dilute acetic acid, gmmoniacal and potassic salts and of 
the corresponding influences of the soil and plants as exert- 
ed during the progress of vegetation. In order to supply 
the want for methods simple and economical for changing, 
not merely the physical constitution of the mineral phos- 
phates, but also their chemical temperament, in such a 
manner as to convert them into fertilizers at once concen- 
trated and potential, Dr. Campbell Morfit has given to the 
world a work replete with information of the greatest prac- 
tical value, entitled ‘‘ Mineral Phosphates and Pure Fertilis- 

ers ;” it is issued by Van Nostrand of this city, with an elab. 
oration of paper and press work rarely found in volumes of 
similar description. Its high price, twenty dollars per copy, 
is its sole defect ; but, written by so eminent an authority and 
appearing at a time when the subject of which it treats is 
occupying so large proportion of popular attention, even 
that drawback will, we are convinced, not prevent the book 
attaining the wide circulation that it merits. 

Dr. Morfit begins with the description of the raw materials, 
namely: Animal and mineral phosphates of lime, sulphuric 
acid, hydrochloric acid, crude ammonia liquor, sulphate of 
ammonia, chloride of ammonia, sulphate of potassa, chloride 
of potassium, carbonate of potassa, lime and nitrate of soda. 
In the United States the principal deposit of phosphate is in 
the neighborhood of the Ashley River, in South Carolina. 
The material is in the form of hard nodules called maristones, 
and the beds are from 40 to 50 miles in extent. In Beaufort 
county, in the same State, a different variety of phosphate is 
found distributed over some 1,600 acres. This bed is calcu- 
lated to yield 10,000,000 tuns. 

A chapter is given to the chemical data of the substances 
employed, and the subject of machinery and the general plan 
of an establishment for their preparation is minutely ex- 
plained. To leave nothing unfinished, the letter press is 
accompanied by twenty-eight plans, large in size and accu- 
rately drawn to scale, so that the manufacturer is furnished, 
not only with full instructions, but with complete drawings 
from which his machinery may be constructed. The process 
for refining the crude phosphates of lime, without waste of 
material and with the reclaiming of other chemical agents 
found with them, is fully treated upon. The topics of the 
manufacture of precipitated lime, Columbian lime, and di- 
phosphate of lime, of pure and commercial superphosphate, 
of Horsford’s, Liebig’s and other phosphatic baking powders, 
of pure biphosphate and of the utilization of phosphate 
alumina precipitate from sewage as a raw material are also 
discussed at length. The concluding chapters are devoted to 
the mode of using hydrometers and thermometers, and to 


the manufac ture of various waterproof cements and paints, 
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RECENT DISCOVERIES IN THE PYRAMIDS. 

The Pyramids of Egypt were constructed 4,000 years ago. 
Mr. Dixon, of England, has for some time been exploring the 
two remarkable chambers known as the king’s and queen’s 
chambers, in the interior of the Great Pyramid. By means 
of a wire introduced between the joints of the masonry, he 
found a space, and was thereupon induced to bore into the 
walls of the queen’s chamber, when he discovered a passage 
way, eight by nine inches ih dimensions, evidently a venti- 
lating flue. Its terminus has not yet been found. Within 
the passage way he found a bronze hook, which is supposed 
to be the most ancient specimen of bronze now existing. He 
also found a piece of worked cedar wood and a granite ball, 
which latter is believed to have been an Egyptian weight. 
Its diameter is 2% inches. As the walls behind which these 
articles were found were solid on the inner side of the cham- 
ber, it is believed that they were placed in the positions 
where they were found at the time the pyramid was erected. 


SILVERING GLASS. 

For a long time aldehyde has been employed in the glass 
silvering process suggested by Liebig; but some difficulties 
of manipulation have led practical men to prefer other re- 
ducing agents. R. Siemens has modified the operation and 
greatly simplified the reduction of the silver. Dry ammonia 
gas is passed through aldehyde to produce aldehyde ammo- 
nia; 2°5 grammes of aldehyde ammonia and 4 grammes ni- 
trate of silver to 1 liter of water is the proper proportion to 
take. The nitrate of silver and aldehyde ammonia are sepa- 
rately dissolved in distilled water, mixed and filtered. The 
object to be silvered must be thoroughly worked to free it of 
fat, and if it be a globe or bottle, the liquid is poured in as 
high as it is desired to form the deposit. As soon as the 
heat, which must be applied, shows 50 C., the separation 
of the silver begins and soon spreads itself over the whole sur- 
face. At first, when the coating is very thin, it looks dark, but 
soon assumes & metallic luster; when it is a brilliant white, 
it is time to remove the fluid contents, as the mirror is apt 
to be injured by too long contact with the aldehyde. Flat 
objects are laid upon the mixture in the usual manner. In 
Germany, where aldehyde ammonia can be purchased at a 
reasonable cost, this process is highly prized. By making 
his own salt, in the manner described above, the chemist in 
this country can also avail himself of the method. The sim- 
plicity of Siemens’ process certainly commends it to favor. 
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VOLATILITY OF IRon.—It seems that iron is volatile at very 
high temperatures, the same as gold and platinum, Dr. 
Elsner, Director of the Berlin porcelain factory, enclosed a 
small piece of wrought iron in an unglazed crucible end ex- 
posed it for several hours to a temperature of at least £000° 
C. On removing the cover of the crucible, small needles of 
metallic iron were easily discerned, clearly showing that ison 
can be volatilized at high temperatures, 
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PROFESSOR TYNDALL’S SIXTH AND CONCLUDING 
LECTURE IN NEW YORK. 


We have employed as our source of light the ends of two 
rods of coké rendered incandescent by electricity. Coke is 
particularly suitable for this purpose, because it can bear in- 
tense heat without fusion or vaporization. Still, refractory 
as carbon is, if we closely examined ‘our voltaic are or 
stream of light between the carbon points, we should find 
there incandescent carbon vapor. We might also detach the 
light of this vapor from the more dazzling light of the solid 
points, and obtain its spectrum; but instead of an unbroken 
succession of colors from red to violet, we should find but a 
few bands of color, with spaces of darkness between. 

What is true of carbon is true of the metals, the most re- 
fractory of which can be fused, boiled and reduced to vapor 
by the electric current. Professor Tyndall then arranged 
two carbon points, the end of the lower one being hollowed out. 
In the cup thas formed, he placed a fragment of the metal 
thallium. On establishing the current, a flame of a vivic 
green color appeared tpon the screen. On submitting this 
light to the action of a prism, the spectrum showed as a sin- 
gle green band. Therefore, the lecturer stated, light of one 
degree of refrangibility, and that corresponding to green, is 
emitted by the thallium vapor. A particle of silver was then 
substituted for the thalliam. A bright green flame of pre- 
cisely the same shade as that before obtained appeared, but 
the spectrum of the vapor exhibited two green bands. By 
adding to the silver in the camera a bit of thallium, the sin- 
gle band of the latter appeared in the spectrum between the 
two silver lines. But, continued the speaker, it should be 
noticed that the thallium band is much the brightest of the 
three. It is the resistance offered to the passage of the elec- 
tric current from carbon to carbon that calls forth the power 
of the current to produce heat. Now thallium is a much 
more fusible and vaporizable metal than silver, and its vapor 
facilitates the passage of the current to such a degree as to 
render it almost incompetent to vaporize silver. As the 
thallium is gradually consumed, the silver lines increase in 
brightness until the three bands are of uniform brilliancy. 








CHARACTERISTIC BANDS OF THE METALS. 


We have in these bands a perfectly unalterable character- 
istic of these two metals. No other lines except the two 
green ones, are ever obtained from silver, or any other 
than the single green band from thallium. Every known 
metal has its bands, and in no known case are the bands of 
two different metals alike. Hence, these spectra may be 
made a test as to the presence or absence of any particular 
metal. If we pass off from the metals to their alloys, we 
find no confusion. The lecturer then showed the green 
bands of copper and the blue and red zinc lines; brass, an 
alloy of copper and zinc, gave the bands of both metals. But 
we are not confined to the metals; the salts of the metals 
yield als» the bands. Chemical union is ruptured by a suffi- 
ciently high heat, and the vapor of the metal is set free. 
The chlorides of the metals are particularly suitable for ex- 
periments of this character. Common salt, a compound of 
chlorine and sodium, yields the spectrum of the latter ele- 


ment. 
DISCOVERY OF NEW METAIS, 


When Bunsen and Kirchoff, after having determined the 
spectra of all known substances, discovered a spectrum 
whose bands did not correspond to any known bands, they 
immediately inferred the existence of a new metal. By 
operating upon the mineral waters of Germany, evaporating 
immense quantities of the fluid, they discovered the metal 
rubidium, and afterwards a second metal which they named 
‘‘emsium ;” subsequently Mr. Crookes, by the same method, 
added thallium to the list of metals. 

APPLICATION OF SPECTRUM ANALYSIS. 


Kirchoff showed how spectrum analysis might be applied 
to the investigation of the sun and stars. A spectrum is pure 
in which the colors do not overlap each other. We purify 
the spectrum by making our slits narrow and by augmenting 
the number of our prisms. When a pure spectrum of the 
sun has been obtained in this way, it is found furrowed by 
innumerable dark lines. Four of them were first seen by 
Dr. Wollaston, but they were afterward multiplied and 
measured by Fraunhofer with such masterly skill that they 
are now universally known as Fraunhofer’s lines. Kirchoff 
had proved, for every ray of the spectrum, the doctrine that 
the body emitting a ray absorbed with special energy a ray 
of the same refrangibility. According to this principle, 
vapors of metals, if crossed by solar light, ought to absorb 
rays of the same refrangibility as those which they emit. 
Kirchoft proved this to be the case: he was able, by the in- 
terposition of a vapor, to cut out of the solar spectrum the 
band corresponding in color to that vapor. Now, the sun 
possesses @ photosphere, or vaporous envelope, doubtless 
mixed with violently agitated clouds; and Kirchoff saw that 
the powerful rays, coming from the solid or the molten 
nucleus of the sun, must be intercepted by this vapor. One 
dark band of Fraunhofer, for example, occurs in the yellow 
of the spectrum. Sodium vapor is demonstrably competent 
to produce that dark band; hence Kirchoff inferred the ex- 
istence of sodium vaper in the simosphere of the sun. In 
the case of metals which emit a large number of bands, the 
absolute coincidence of every bright band of the metal witha 
dark Fraunhofer line raises to the highest degree of certain- 
ty the inference that the metal is present in the atmosphere 
of the gun. In this way solar chemistry was founded on 


spectrum analysin. 
Fig. 1 shows « comparison of the bright lines in the 
spectra of terrestrial substances with the dark lines in the 


solarspectram. The spectrum 1 in the engraving is that of the 
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sun, 2, that of sodium, 8, of thallium; 4, of silver, and 5, of 
lithium. 
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EMISSION AND ABSORPTION INTERPRETED. 


Professor Tyndall then proceeded to explain the physical 
meaning of emission and absorption through the analogy of 
sound. Sounding a tuning fork, he showed that, out of a 
number of other forks, that of the same rate of vibration as 
the sounding one continued the sound even when the first 
was quenched. ‘This is an instance of the absorption of the 
sound of one fork by the other. The speaker then exhibited 
on the screen the bright yellow band forming the spectrum 
of the sodium flame. He then arranged the apparatus shown 
in Fig. 2, in which A is the burning sodium, held in a shade 
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so as to screen the light. 


On sending the white light of 
the electric beam through this flame, the spectrum appeared 
on the screen with the yellow sodium light as it were cut 
out, and to all intents a dark Fraunhofer band was produced 
in its place. 

THE CAREER OF OPTICS OUTLINED. 


Professor Tyndall then proceeded to review the course of 
investigation as regards light, which had been passed over 
in the lectures delivered. Begun by the Arabian philoso- 
pher Alhazan in 1100, it was taken up in succession by Roger 
Bacon, Vitellio and Kepler. Then came the fundamental 
discovery of Snell, and its application by Descartes to the 
explanation of the rainbow, Newton followed with his ex- 
periments in the analysis and synthesis of white light, by 
which it was proved to be compounded of various kinds of 
light of different degrees of refrangibility. In 1676, Olaf 
Roemer, a Dane, determined, from the occuitations of 
Jupiter’s satellites, that light requires time to pass through 
space and that it moves with a velocity of 190,000 miles a 
second, Then an English astronomer, Bradley, determined 
that the rays from a star overhead are caused to slant by 
the motion of the earth through space. By knowing the 
speed of the earth in its orbit and the obliquity of the rays 
due to this course, he also calculated the velocity of light, 
with results identical to those obtained by Roemer. Dollond 
next proved that Newton’s idea, that refraction and disper- 
sion were inseparable and that one could not be abolished 
without abolishing the other, was wrong. By combining 
two different kinds of glass, he found that color might be 
abolished and a residue of refraction left, and this discovery 
he applied to the making of achromatic lenses. In 1808, 
Malus, by looking through Iceland spar at the sun reflected 
from the window of the Luxembourg Palace in Paris, dis- 
covered the polarization of light by reflection. In 1811, 
Arago discovered the splendid chromatic phenomena which 
we have had illustrated by plates of gypsum in polarized 

ht; he also discovered the rotation of the plane of polar- 
ization by quartz crystals. In 1818, Seebeck discovered the 
polarization of light by tourmaline. The same year, Brew 
ster discovered those magnificent bands of colors that. sur- 
round the axes of bi axial crystals. In 1814, Wollaston dis- 
covered the ring of Iceland spar. - 

Professor Tyndall then reviewed the undulatory theory, as 
developed and asserted by Dr. Young, at considerable length. 
After Young came Fresnel, who grasped the theory in its en- 
tirety, and followed the ether into its eddies and estuaries in 
the hearts of crystals of the most complicated structure and 
into bodies subjected to strains and pressures, 

CONCLUDING REMARKS. 

Professor Tyndall then announced that he had reached 
the terminus of the course he had projected; and he con- 
cluded his lecture with an able disquisition on the study of 





science and its progress in America. Science, he said, must 
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be cultivated for its own sake, for the pure love of truth, 
rather than for the applause and profitthat it brings. Could 
we watch the true investigator in his laboratory, unless 
animated by his spirit, we could hardly understand what 
keeps him there. Many of the objects which met his atten- 
tion might appear to us to be utterly trivial; and, if we were 
to step forward and ask him what is the use of his work, 
the chances are that we would confound him. He might 
not be able to assure us that it will put a dollar into the 
pocket of any human being, living or to come. That scien- 
tific discovery may not only put dollars into the pockets of 
individuals but millions into the exchequers of nations, the 
history of science amply proves; but the hope of its doing 
so is not the motive power of the investigator. The 
speaker then alluded to the need for original investigation 
in England and America. If the spirit of our great investi- 
gators die out, we shall find ourselves eventually in the con- 
dition of the Chinese, mentioned by De Tocqueville, who, 
having forgotten the scientific origin of what they did, were 
at length compelled to copy without variation the inventions 
of an ancestry who, wiser than themselves, had drawn their 
inspiration direct from Nature. 


PRACTICAL APPLICATIONS DEPENDENT UPON ANTECEDENT 
DISCOVERY. 

To keep society as regards science in healthy play, three 
classes of workers are necessary: First, the investigator 
of natural truth, whose vocation it is to pursue that truth, 
and extend the field of discovery for the truth’s own sake, 
and without any reference to practical ends. Secondly, the 
the teacher of natural truth, whose vocation is to give pub- 
lic diffusion to the knowledge already won by the discoverer. 
Thirdly, the applier of yatural truth, whose vocation it is to 
make scientific knowledge available for the needs, comforts, 
and luxuries of life. These three classes ought to co-exist, 
and interact upon each other. 

It is at our peril that we neglect to provide opportunity for 
those studies and pursuits which have no practical rewards 
and from which therefore the rising genius of the country 
is incessantly tempted away. If great scientific results are 
not achieved in America, continued Professor Tyndall, it is 
not to the small agitations of society that I should be dis- 
posed to ascribe the defect, but to the fact that men among 
you who possess the genius for scientific inquiry are laden 
with duties of administration or tuition so heavy as to be 
utterly incompatible with the continuous or tranquil medita- 
tion which original investigation demands. I do not think 
this state of things likely to last. I have seen in America 
willingness on the part of the individuals to devote their 
fortunes in the matter of education to the service of the 
commonwealth, for which I cannot find a parallel elsewhere. 

This willingness of private men to devote fortunes to pub- 
lic purposes requires but wise direction to enable you to 
render null and void the prediction of De Tocqueville. Your 
most difficult problem will be not to build institutions, but 
to maké men; not to form the body, but to find the spiritual 
embers which shall kindle within that body a living soul. 
You have scientific genius among you; not sown broadcast, 
believe me, but still scattered here and there. Take all un- 
necessary impediments out of its way. You have asked me 
to give there lectures, and I cannot turn them to better ac- 
count than by asking you in turn to remember that the lec- 
turer is usually the distributor of intellectual wealth amassed 
by better men. It is not as lecturers but as discoverers that 
you ought to employ your highest men. Keep your sympa- 
thetic eye upon the originator of knowledge. . Give him the 
freedom necessary for his researches, not overloading him 
either with the duties of tuition or of administration, not 
demanding from him so-called practical results—above all 
things, avoiding that question which ignorance often ad- 
dresses to genius: ‘‘ What is the use of your work?’ Let 
him make truth his object, however impractical for the time 
being that truth may appear. If you cast your bread thus 
upon the waters, then be assured it will return to you, 
though it may be after many days. 
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A Needy but Liberal Inventor. 

The Commissioner of Patents lately received the follow- 
ing letter from an inventor who stands in need of one thou- 
sand dollars : 

JANY THE SIXTH, 
CINCINATTI, OEIO. 

Commissioners Esqs of the patent office. Dere sirs—if 
you will send me one thousand dollars Cash i willinvent a 
improved self acting operating automaton mechinery and 
one million—afver the mechine proves satisfaction if i dont 
accomplish it i will refund the money in ten years. 


Experiments with the Lay Torpedo at Newport, 

A second trial of the Lay Torpedo was recently made at 
the United States torpedo station on Goat Island, Newport 
harbor. After being launched the boat started off in good 
order, but, after having run some five eighths of a mile, she 
became . The wire of her cable parted so that 
she refused to mind her port helm; describing a series of 
circles until her motive power was shut off. The total dis. 
tance run was about two miles, which she accomplished in 
twenty minutes and thirty seconds. 

HARNESS DrREssiNe.—Long continued observations show 
that harness and other leather, exposed to the action of am- 
monia continually given off in stables, becomes weak and rot- 
ten sooner than other leather. Even when care is taken to 
protect it with grease, this takes place. Professor Artus 
recommends the addition of a small quantity of glycerin to 
the oil or fat employed in greasing such kind of leather, as. 











serting that it keeps it always pliable and soft. 
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Air Power. 

A letter from Brunswick, Me., to the Portland Argus, 
gives the following information relating to the use of air as 
a motive power in that village: 

‘On the Androscoggin River, some three fourths of a 
mile below the railroad station, is the site of a mill, long 
since burned, and the motive power which operates the con- 
denser is a water wheel at the place. The wheel, it is said, 
is capable_of driving four condensers of equal power with 
the one now in use. But it is only with results already ac- 
complished, that we have todo. At the railroad station is 
an engine of ten horse power, running circular saws for saw- 
ing wood and various machinery in the blacksmith shop 
in the vicinity. Thence a small pipe passes on through the 
village, furnishing power to Worthly Brothers, jewelers, 
who are running a small engine of about one horse power. 
Parent and Dafriend also use an engine of two horse power 
in their blacksmith shop; Dennison & Co., box makers, an | 
engine of two horse power, and Professor Brackett, of Bow- 
doin College, one of three horse power, for the manufacture | 
of instruments, while the laboratory, of the College has one 
of six horse power. So that, nominally, this small condenser 
furnishes in all twenty-four horse power, and all unite in 
saying that the air power is much more efficient than 
steam in working the same engines; it does not drag, but | 
recovers itself instantly from any strain or check, and is in 
every way a success.” | 


REMARKS BY THE EprTroR.—The employment of pneumatic | 
power for industrial purposes is constantly increasing. By 
its use the Mt. Cenis tunnel, through the Alps, seven miles 
in length, was bored. The Hoosic tunnel, in Massachusetts, 
five miles in length, now nearly finished, is being cut by the 
same means. The St. Gothard tunnel, in Switzerland, lately 
commenced, which is to be thirteen miles in length, will 
also be cut by means of compressedair. The Hell-Gate rocks, 
under the East River in this city, are in process of removal 
by the same agency. In planing mills, the pneumatic meth- 
od is used to carry the shavings from the planers to the fur- 
naces of the steam boilers; in grain and wool houses, to con- 
vey the stock. At the iron furnaces pneumaticelevators are 
used to lift the cars and their loads of ore from one point to 
another. In London the pneumatic method drives five ton 
freight cars in tubes under ground; the post office depart- 
ment of that city has now in use several miles of pneumatic 
tubes laid under the streets, in which letters are conveyed with 
great rapidity. In this country the largest scale on which 
the system has been applied is at the works cf the Pneumatic 
Transit Company, on Broadway, where a railway passenger | 
car, running in a nine foot tunnel under that street, is oper- 
ated by compressed air. For an underground railway this 
pneumatic method is especially useful; cinders, gas, smoke, 
dust, noise and locomotives, all are avoided; the cars may be 
driven smoothly along with great rapidity. In England, 
some years ago, during the experimental trials of the pneu- 
matic cars, the trains were driven by this method at a yeloc- 
ity of sixty miles per hour. The pneumatic car under 
Broadway has carried between two and three hundred thou- 
sand passengers, but, owing to the shortness of the tunnel, 
_ 80 high a speed cannot be reached. As soon as the Legisla- 
ture grants the necessary authority, the works will be ex- 
tended through the city from the Battery to Harlem river. 
New York will then be able to boast of having the safest, 
most agreeable and most rapid means of passenger convey- 
ance of any city in the world. 

A SIMPLE PHOTOMETER. 

The photometer is an instrument used to compare the in- | 
tensities of two lights. If, for instance, it is desired to de- 
termine whether the flame of one lamp is brighter than that | 
of another, or if one kind of gas has greater illuminating 
power, according to M. Yoon the following simple and in- 
genious process may be employed: Bend an ordinary white 
card, as at A, in the accompanying illustration, so that the 
two faces will be at right angles, and stand it upright on a 
table. One of the faces is to be exposed to the light to be 
examined, and "the other to the second light to which the 
first is to be compared. Let B and C be such lights, placed 
on lines perpendicular to the faces of the card. It is clear 
that if one is stronger than the other, one of the faces of the 
card will be more brightly illuminated and will appear, at 
the angle, in relief against the darkness of the other face; 














— 











but if the two lights are equal in intensity, the two sides of 
the card will be equally illuminated, and the appearance of 
relief will totally disappear. It is only necessary to prac- 
tice moving the lights toward or from the faces until the re- 
lief at the angle becomes invisible, then to measure the dis- 
tances from the lights to the corresponding faces on lines per- 
pendicular to the latter. The intensity of each light will, of 
course, be inversely proportional to the square of its distance 
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The experiment can be more satisfactorily performed by 
looking at the angle of the card through a small tube ,as at 
D, or even through the hand partially closed. 








Correspondence. 


Perpetual Motion. 
To the Editor of the Scientific American : 

In the Screntiric AmmRIcaN of January 18, I notice « 
question by A. J. 8., respecting perpetual motion, and also 
the extremely simple experiment with the tub. Since valu- 
able discoveries have been made by persons in search of such 
motion (Sir Richard Arkwright, for instance), I for one would 
like to encourage A. J. 8. to persevere, as he might discover 
some motion, if not a ‘‘ perpetual” one. 

If, by reason of want of perseverance, muscular power, or 
moral influence, the experiment with the tub should fail, 
then let him make a wheel, as sketched, with spokes curved 
and with a groove on each side, so that a metal ball could 
run freely in it without falling out; let him place one of 








these balls between cach two spokes, and then, may be, he 
will see something move without the aid of either cog wheels 
or levers. If he does not, let him call upon 
BRUMAGEM, 
Williamsburgh, N. Y. 


REMARKS BY THE EprToR.—Our correspondent is evident- 
ly laboring under the impression that the example of per- 
petual motion which he presents differs in principle from 
the attempt of a man to lift himself inatub. But a glance 
at his diagram ought to satisfy him that both plans are 
alike, One half of his balls pull up, the other half push 
down; just as the man inthe tub pulls up with his hands 
and pushes down with his feet, 

If our correspondent thinks that his wheel will move, why 
does he not try it? It is easily made. He will find that it 
stands still. He intimates that the plan he gives contains 
no levers. But every one of the curved spokes is a lever. 

_——— —» +@r 
A Wrinkle, 
To the Hditor of the Scientific American : 


A few days ago, having to get the thickness of a casting 
where the use of the calipers alone was impracticable, the 
idea here shown occurred to me, and I found it to be of great 
service. Pattern makers will doubtless find it useful in 
their daily avocations. 





e 


Hold a common rule, 
as shown, in line where 
it is required to know the 
thickness, and set cali- 
pers to some equal figure 
on the rule, say 2 inches ; 
this allows the calipers 


changing their distance. 
By measuring the calip- 
ers, the dimension above 
Various crooked bodies may 





2 inches will be the thickness. 
be measured in this way, as well as the thickness of plates, 


etc., with flanges all round. JoHN WALKER. 


Woodberry, Md. 








Oo 
An Invention Wanted, 
To the Editor of the Scientific American : 

I would pay a handsome sum for an invention (and it 
would be worth it) by which any music played on the piano 
could be reproduced. CHARLES T. SHELTON. 

489 Chapel street, New Haven, Conn. 
> «Oo 

Bursting Cylindrical Bollers. 
To the Editor of the Scientific American : 

I was somewhat disappointed in the promised letter ‘‘ to 
the point” by 8. 8., in the Screntrric AMERICAN of Decem- 
ber 7. 

The letter, however, with four formidable diagrams, is 
strong in proof of an undisputed point, namely, that the 
horizontal forces give the pressure, required to rupture, as 
the diameter. This singular oversight may be my excuse 
for repeating what I stated in your paper of October 19, to 
which 8. 8. refers. ‘‘Let the diameter be 1, the half circle 
1°57, and the steam force 1 Ib. per inch; then, by the resolu- 
tion of the radial forces into horizontal and vertical, a steam 
force of °637 Ibs. will be the mean horizontal pressure on the 
half circle of 1:57, or ‘687X1'57—1, being the diameter, and 
so far agreeing with the current error. 

But, in the resolution of the vertical forces, we have a 
mean horizontal force from them of ‘363 lbs. steam pressure 
on the half circle, or ‘863 X 1°57. °57, in addition to the for- 
mer, exclusively horizontal. I further repeat in substance, 








from the face of the card. 


from my reply to Mr. Creuzbaur of December 14, that, with- 


to be removed without | 


out the action of the vertical forces, the ring would be elon- 
gated horizontally, unless arrested by the ignored vertical 
forces, to preserve the circle, and at the expense of increased 
strain on the said horizontal forces. 

The direct horizontal pressure of ‘637 Ibs. ie the mean of 
the cosines, and the additional derived from the vertical, of 
868 Ibs., is the mean of the complement to the cosines, It 
is incumbent on the diameter advocates to dispose of the 
| vertical forces in some way, and not evade or rule them out 
of existence by labored and fruitless efforts. 

Some of my communicants are on the “anxious seat,” and 
desire to know how I arrive at the mean additional force of 
‘863 from the vertical forces. For their information, I refer 


to the diagram : 








REFERENCES TO DiAGRAM.—,?, 7, 7, radii; ¢, ¢, ¢, tangents 
to radii ; 8, 8, #, sines and vertical forces; ¢, ¢, ¢, cosines and 
horizontal forces; n,n, n, horizontal forces from the vertical. 

VaLveEs.—aAt 80°, sin. 500, cos, 866, tangt. ‘268, n 184; at 
45°, sin. “707, cos. “707, tangt. 4144, m ‘208; at 60°, sin. 866, 
cos. ‘500, tangt. ‘5774, n “500. 

ForMULa&.—At 380°, r : 8 tam nm, 184; at 45°, r: 
8 i: tam, 208; at 60°, 7:2 :: tan, 500. 

If the test of the parallelogram law be applied, we have 
for example the vertical force on sine at 45° resolved into the 
forces or lines ¢ and v, the dotted lines completing the paral- 
lelogram. It is strange that so great a geometrical error as 
57 per cent should so long have remained undiscovered or 
taken for granted. Its ramifications are numerous and im- 
portant. The error assigns to a sphere the explosive pres- 
sure as the area of the bi-section, instead of the entire in-sur- 
face of the hemisphere. 

Iam aware of the responsibility of opposing an opinion 
hitherto considered invulnerably orthodox; bot I am sus- 
tained by eminent scientists, both of England and this coun- 
try; and by a recent letter from Professor Henry, of the 
Smithsonian Institute, I have his entire approval of my 
position. Tomas W. BAKEWELL. 

Pittsburgh, Pa. 





+ @> ee 
The Superheated Steam’ Question. 
To the Editor of the Scientific American: 

If the discussion upon the superheated steam question is 
not closed, allow me to give your readers the following facts 
for their consideration : 

The pumping engine of these works is supplied with steam 
from an ordinary tubular boiler, but, for the purpose of test- 
ing the comparative efficiency of the Miller boiler, the invent- 
or was allowed to locate his boiler in the rear of the tubular 
| boiler and connect with the same steam pipe. For the test- 
ing, a run of forty-eight successive hours with each boiler 
pwas contemplated, and was begun during the month of Au- 

gust last, We madeand completed our first forty-eight hours 

run with the tubular boiler with no results that bear on thia 
subject. The Miller boiler consists of a series of sections of 
tubes about three inches in diameter by ten feet long, ar- 
ranged so as to give two in a horizontal row and five ina 
vertical row to each section, the size of the boiler being 
made up of the number of sections. Of these five vertically 
arranged tubes, four are inclined at an angle of about 30° 
with the horizon and the fifth is horizontal. The inclined 
tubes are water tubes, having interior circulating tubes of 
about an inch and a quarter diameter. One end of these 
water tubes is closed, the other connecting into a casting 
common toa section. The fifth or upper tube is for super- 
heating, and it is so arranged interiorly that it is almost im- 
possible for water to enter it. There are other pipes and 
connections which I need not describe here, my aim being to 
show that the same fire that reaches the water tubes also 
reaches the superheating tube. Unfortunately we had no 
thermometer in the steam pipe; but one in the steam chest 
indicated a temperature of 316°, when that due to saturated 
steam was about 236°, showing about 80° of superheat. 

We commenced our run with the Miller boiler at 9.380 A. M. 
on August 22, 1872. The pressure of steam carried was 
about the same as on the other boilers, namely, 65 pounds. 
The temperature due to this pressure is 298°, and assuming 
that the superheating did not exceed 80° the temperature of 
the steam was about 378°. The steam cylinders are steam 
jacketed, and covered with felting and black walnut lagging. 
Pine ribs touch the cylinders, to which the lagging is fastened. 
At abont 1.80 P. M., smoke began to creep through the crev- 
ices of the lagging near the steam chests, and it constantly 
increased from that time. I then had no apprehensions that 
it would actually set the lagging on fire, although the smoke 
continually increased in volume, At 3.20 P. M., while I was 





absent from the engine room for a few minutes, it increased 
very rapidly, so much so that it drove the men out of the 
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engine room. I then gave orders to stop the experiments, and 
have the fires hauled and fire hose attached; but before the 
orders could be executed, the front part of the engine was 
enveloped in a sheet of flame. This occurred during broad 
day light; no lamps were used about the engine, and the 
boilers were in another room, Will some one inform me to 

what to attribute this fire if not to superheated steam? 

A. F. NAGLE. 
Mechanicai Engineer, Providence Water Works. 


R#MARKS BY THE Eprror.—This fire was probably occa- 
sioned by the presence of oil in the jacket or in the wood 
covering, or both, the increased heat being sufficient to excite 
the combustion. It is well known that oil and wood, oil and 
cotton rags, oil and various other materials will, under cer- 
tain conditions, spontaneously ignite without being aided by 
artiticial heat, But under other conditions they require to 
be assisted by «certain degree of exterior heat before they 
inflame, Such probably wasthe case in the present example. 
All engineers wnderstand the importance of guarding well 
against fires from, oily wiping rags or cotton. Care should 
also be taken to prevent access of oil to the jackets and 
wooden coverings 2f steam cylinders, pipes and boilers. 

Although im most cases of spontaneous combustion in 
mechanical establishments, it will be found that oily matters 
were present and were the inducing cause, still it is well to 
remember that there are conditions in which substances will 
spontaneously inflame without the presence of oil. For ex- 
ample, charcoal may be so prepared, its water so completely 
expelled by heat, and its particles rendered so finely porous 
that it will absorb oxygen from the air so rapidly as to ignite 
spontaneously, with but vory little assistance from exterior 
heat. Clean cotton, when sufficiently dried and its fibers 
placed in a favorable position, may if gently heated be made 
to inflame spontaneously. There have been well authenti- 
cated instances of spontaneous fires in cotton factories where 
clean cotton had been allowed to remain in proximity to 
steam pipes. As one example of this kind, we might refer 
to a fire which broke out in the picker room of the Utica 
Steam Cotton Company, Utica, N. Y., in January, 1872. 
There are various kinds of inflammable materials which, if 
they are arranged so as to furnish the proper conditions of 
porosity and homes. sunmamesdl will aa SO ignite. 














ASTRONOMICAL NOTES. 
OBSERVATORY OF VASSAR COLLEGE. 

For the items of meteorological information, for those of 
auroras, and for some of the computations in the following 
notes, Iam indebted to students. 

The places of the planets and the times of rising and 
setting are given approximately, the aim being to furnish to 
every-day readers such information as will enable them to 
recognize the principal planets. M. M, 

Position of Planets for February, 1873. 
Mercury. 

Mercury is very near the sun throughout the month. It 
souths at 41 minutes before noon on the 1st, and at 388 minutes 
after noon on the 28th. It rises on the ist at 6h. 40m. A. M. 
and sets a little before 4 P. M.; on the 28th it rises about 7 
A. M. and sets at 6h. 15m. P. M. 

Venus, 

On the ist, Venus rises a few minutes after 9 in the morn- 
ing and sets a few minutes after 9 in the evening. On the 
28th, she rises about a quarter after 8 in the morning and 
sets a quarter before 10 in the evening. 

At this time (January 20) Venus as seen through the tele- 
scope has the appearance of the moon at first quarter, or half 


moon, 
Mars, 


Mars is increasing in apparent diameter. He is near the 
star A Virginis on the Ist, being a little above it when on the 
meridian. It passes below this star, and, on the last of the 
month, south nearly at the same time with « Libre, but is 
above that star in altitude. 

On the Ist it rises at midnight, souths 21 minutes after 5 
in the morning and sets 20 minutes before eleven. On the 
28th it rises at 10h. 58m. P. M., and sets at 9h. 16m. A. M. 

Jupiter, 

Jupiter rises on the Ist at 6h. 24m. P. M., and sets at 8 
A.M. He rises on the 28th at 4h. 20m. P. M., and get sat 
6h. 6m. A. M, 

On January 19, the bands which cross the equatorial portion 
of Jupiter's disk wereween to be flecked by dark and light 
spots, brown and white, while a rosy tinge colored the belted 
region. The (lark spots can be seen with telescopes of small 
power; the white spaces are seen only by the use of a good 


telescope. ial 
urn, 


February 1, Saturn rises at 6h. 20m. A. M., and sets at 
$h.44m. P.M. February 28, he rises at 4h. 48m. A. M., 
and gets at 2h. 12m. P. M. 

Uranus, 

Uranus is among the small stars of Cancer. February 1, 
it rises et 4h. 17m. P. M., and sets at 6h. 58m. A. M. 

February 2°, it rises at 2h. 26m. P. M., and sets at 5 the 


next morning. 
Neptune. 


Neptune, which cannot be seen without a good telescope, 
rises on the int at 10h. 15m. A. M., and setsat 1th. 9m, P.M. 

On the 28th, it rises at 8h. 30m., souths at 2h. 68m., and 
sete at 9h. 26in. P. M. 

Occultations, 

The star T Tavri was occulted (the moon seemed to pass 
over it) on the 9th of January. The star disappeared at 10h. 
38m. 50°4s 





Scientific American. 
Sun Spots, 
A very large spot can be seen at this time (January 20) on 


the sun. It has passed the center of the disk, but can be 
seen for some days. 


Aurora, 

There was a fine aurora onJanuary 7. It was first noticed 
about 6 P. M. At times during the evening, it extended from 
the northwest far around to the east, with red and greenish 
tints; and between 10 and 10.20 P. M., the flashes were bril- 
liant, and followed one another with unusual rapidity. 

Meteorological Items. 
FROM DECEMBER 15 TO DECEMBER 381, INCLUSIVE. 


Highest thermometer 2 P. M., December 20........ 35° 
Lowest 9 P. M., ” EPR ce —4° 
Highest Mop Eos 2P. M, * WieKiicg 80°53 
Lowest sas 7A. M., “ SEE ee 29°11 


Amount of rain very slight. Prevailing wind northwest, 
not violent. 


FROM JANUARY 1 TO JANUARY 15, INCLUSIVE. 


Highest thermometer 2P.M., January EE 43° 
Lowest 7AM.,, DS 6d ta5 ode -3° 
Highest barometer 9 P M., S | RR 30°64 
Lowest + 9 P. M, . Re. os os 29°55 


Amount of melted snow and rain, 2°75 inches. Prevailing 
wind south, not violent. 

PLUMBAGO, BLACK 1 LEAD, GRAPHITE. 

“ Plumbago (black lead, graphite), its uses and ‘ow to use 
it; by Orestes Cleveland, President of the Joseph Dixon Cru- 
cible Company, established 1827. Jersey City, N.J. Pub- 
lished by the Company. 1878.” 

The above is: the title page of a valuable little work, in 
which we findthe following useful information concerning 
plumbago. Most of it is new to the public, and will be read 
with interest, 

The purposes for which plumbago is valuable, the best 
methods of applying it, the properties and true character of 
the mineral itself, its sources, and the circumstances that 
surround it in the commerce of the world, the various grades 
and adulterations, are all points upon which great numbers, 
even of those who come in daily contact with it or use it, are 
by no means familiar, and many are wholly ignorant. 

We have been forty-five years engaged in the manipula- 
tion of plumbago, being the oldest house in the trade in 
this country, handle more of it now than any other single 
establishment in the world, and have been successful in its 
application to different branches of industry ; we may, there- 
fore, offer information without being accused of not under- 
standing the subject treated. 

The black lead of commerce, and what is so called by the 
trade, in first hands, is found only in Europe, principally in 
Germany, that which comes to this market being wholly from 
that country. 

The plumbago of commerce comes main!y from the island 
of Ceylon, in India, but is found in many parts of the United 
States, being mined successfully, however, only at Ticonde- 
roga, in the State of New York. It is also mined to a small 
extent in the Ottawa region of Canada, though I believe so 
far without profit. 

It is, therefore, known in trade as Ceylon plumbago. It 
is very refractory. I have experimented by subjecting, for 
two hours, a piece, with sharp projecting angles, to a heat 
that would melt steel, and on cooling. found the sharpest 
points perfect; but it will exhaust if lefton top of such 
fire. It is found in veins in. ® pure state, is remoyed in 
lumps, and a selection of these forms the “a ee: of 
commerce. 

The formation most comn 
laminated crystals, elongated 
of the vein, if not more 


from numerous centers, and the. : 
beautiful; the foliated variety is equally 

brilliant, but rare in any quantity ; the acicular form of crys- 
tal is not apt to be as pure in the lump, but is useful for 
most purposes; the granulated variety, the purest of all, is 
of little use for crucibles, but, with suitable manipulation, 
produces the finest grades for electrotyping and fine lead 
pencils, and is unequaled for lubricating. Pure plumbago 
is free from grit, when pulverized and rubbed between the 
fingers, and the polish produced in the same way is instan- 
taneous and very bright, being like a darker shade of polished 
silver. Itis found mixed with iron, rhombspar and other 
forms of lime, the rock and earth in which the vein is carried, 

and many other foreign substances injurious for all the pur- 
poses for which pure plumbago is needed ; so that much care 
is necessary in purchasing the raw material for a given pur- 
pose. Lime, for instance, is fatal to plumbago for crucible 
making. The plumbago is mined in the interior of the island 
of Ceylon, and is brought down to Colombo in bullock carts. 
It is there selected into grades; so much as may be finely 
broken up is sifted, and the coarser part of this is called 
‘* chips,” while the finer part is called “‘dust.” .The ‘‘ dust” 
from prime lump is, of course, very different in character 
from the dust left from the poorer grades of lump, and all of 
it, whether lump or dust, after being handled and packed in 
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and floated, and so the grades are produced. In fact, it re- 
sembles a weak black clay more nearly than it does true 
plumbago in nature as well as appearance. It is used often 
on account of its cheapness, when it would be cheaper to use 
the real plumbago even at five times the price. 

As this is only intended for a preliminary circular, to be 
followed by an elaborate work in which the subject will be 
fully treated, I shall pass at once to such points as seem to 
me useful for the trade, either as dealers or manufacturers. 


PENCILS. 


The first, and still the most widely extended, use of plumba- 
go was for marking-crayons or pencils. The original method 
of manufacture was very simple. The lumps of mineral 
were cut into the required shape, and used in the natural 
state. Ata later date it was sawn into the shape now used, 
and covered with wood, making the well known lead pencil ; 
but the Borrowdale mine in England, the best known, finally 
ceased to produce the mineral pure enough for the purpose, 
and that method was reluctantly abandoned. The refuse 
about the mine was then utilized by purifying and pressing 
it into blocks, and these in turn were sawn into ‘‘ pencil 
leads.” But the leads made in this way were weak and un- 
reliable ; and even had they been useful, the march of civili- 
zation required pencils of different grades, some soft and 
others harder, while the sawn leads were all alike. The 
present method consists in selecting the best granulated 
plumbago (found till recently only in Germany), pulverizing 
it very finely, and floating it in water through a series of 
vats, the coarser particles settling to the bottom of the first 
vat, the finer in the next, and so on till, after passing through 
several, that which settles in the last vat is considered fine 
enough forthe purpose. A suitable clay is found as yet only 
in Germany, and this is treated to the floating process, the 
finest only being fit for use. The plumbago and clay are 
then mixed together with water to the consistency of cream, 
and ground together like grinding paint. When this opera- 
tion is completed, the mass is plastic, water enough having 
evaporated to leave it in that state. It is then placed in a 
press and forced through an opening of the size desired for 
the pencil leads, and the leads are cut to a suitable length, 
straightened, and dried. When dry enough to handle, they 
are placed in a crucible, the air excluded, and subjected to a 
high heat, which bakes them and brings them out ready to 
be placed in the cedar for pencils. The different grades are 
produced by the different mixtures of clay and plumbago; 
the more clay the harder the grade produced. Skill in the 
manipulation, the exercise of great care as it progresses, and 
an expert to select the raw materials, are absolute pre-requi- 
sites for a perfect product, and our success has been greater 
than we hoped for, to start with. We shall have five grades 
of the commercial pencils, ranging from the very soft up to 
a very hard grade. They are smooth, reliable, and pleasant 
to use beyond any heretofore made, and are a credit to us 
and to the country as an American manufacture. We are 
the only Americans making fine pencils, but are not unwil- 
ling to place our common commercial polygrade pencils by 
the side of the finest drawing pencils heretofore used by art- 
ists, ours being made by machinery only, while those are 
made by hand. All of the fine pencils used in this country 
have so far beer: imported, but we propose to turn the tide 
of trade homeward. 


CRUCIBLES OR MELTING POTS, RETORTS, ETC. 


Forty-five years ago the only plumbago crucible was made 
by the Dutch, the melting pots used in most countries being 
made of clay and sand; but the late Mr. Joseph Dixon, the 
founder of our house, in 1827 made crucibles by using the plum- 
bago found in the State of New Hampshire, of a quality so 


; | far superior to the Dutch black lead pots that he took the 


market from the first. He afterwards saw specimens that 
had been brought from Ceylon as curiosities, vy captains in 
the India trade; and finding them so much better than the 
New Hampshire plumbago, he procured a shipment, being 
the first importation of Ceylon plumbago in the United 
States. 

Captain Rogers, who brought that shipment, is still alive 
and residing in Boston. 

For crucibles, the pure lumps known as ‘‘ prime lump” 
only should be used, ground to a fineness that leaves the 
particles bright and glistening when held to the light, but 
not so fine as to destroy this appearance. It is then mixed 
with ipa haar med nage nagar is found at 





barrels in Colombo, becomes so black and bright, by the | against. 


poor particles rubbing against the good, that the touch of an 
expert is required to distinguish between the grades. 

The German black Jead is not refrectory, and is therefore 
useless for any purpose that brings it in contact with the 
fire. It has no value for the crucible maker, or for stove 
polish, and is of but little use as a lubricator. It has a very 
low conducting power, even in its pure state, and the best 
quality that comes to market is far from pure. None of it 





comes in its original state as mined, but all of it is washed 





the least damp- 
ness being fatal. If they are well made no annealing is 
needed, the object of annealing being only to complete the 
shrinkage that should be fully accomplished in the ‘‘ burn- 
ing” by the crucible maker. To provide against slight damp- 
ness, however, it is well, when possible, to use the crucible 
for the first time in a new fire,placing the crucible in the fur- 
nace at the time of lighting the fire, so that it heats up gradual- 
ly with ite surroundings. After the first time even this pre- 
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caution is unnecessary. For melting brass, copper, gold, 
silver, or alloys of metals, a Dixon plumbago crucible should 
run from twenty to forty meltings according to the fuel, 
draft, care, or other circumstances. 

I have known them used seventy and even eighty times, 
with a natural draft and great care. For melting steel, they 
will run from four to six times. They can be made to run 
longer by care and a system of cleaning the slag from the 
surface after each melting, and coating the crucible with a 
mixture consisting of fire clay, plumbago, charcoal and silica, 
pure fine quartz sand being, in my judgment, the most use- 
ful form of silica to employ; other substances have been 
used, but these are all that are of any real value. The car- 
bon from the interior of gas retorts would be better than 
charcoal, but it cannot be had in quantity and is too hard to 
pulverize cheaply ; and in consequence of that hardness is 
used successfully in electric batteries where a carbon is 
wanted. 





STOVE POLISH. 


Plumbago of the best quality is the only suitable material 
for stove polish, but lower grades will produce a fair polish 
for trade ; and if the manufacturer is sufficiently expert in 
the examination, he may use the best grade of Ceylon “‘dust,” 
but much of that which comes to market is too poor. For 
stove polish, the plumbago should be pulverized till the par- 
ticles are too small to glisten, and what would otherwise be 
a shining mass becomes a dead black flour, and this appear- 
ance is so near that of the German black lead that the differ- 
ence can only be discovered by handling. Plumbago cannot 
be pulverized fine enough in stone mills without running it 
over so many times that the cost is too great, and hence so 
much poor stove polish is found in market, offered by re- 
spectable manufacturers. The black lead, even when pul- 
verized equally fine, has a harsh feeling between the thumb 
and finger, polishes but little and with considerable rubbing, 
leaving a dark, poor polish; while the plumbago, if good, 
feels smooth, almost oily, and polishes with very little rub- 
bing, leaving a bright silvery polish. The finer the plumba- 
go is pulverized, the better it is for stove polish, as each par- 
ticle should be so small that it flattens out at once on the 
iron, adheres to it, and polishes quickly ; while larger parti- 
cles will fly off and be wasted, as well as creating a dust, and 
requiring more labor to produce a fine polish. The polish 
from pure Ceylon plumbago will last on the iron for a long 
time, while the polish from the German black lead will burn 
a reddish brown when the stove is raised to a red heat. But 
as the German is less than half the price of the Ceylon, it is 
used with it as an adulteration, and for the cheaper kinds 
the German is used alone. The Ceylon is adulterated also 
with coal dust, pulverized slate, and many other substances. 
Dishonest makers of stove polish have this temptation, that 
only experts can detect the adulteration; and they succeed 
in palming off their mixtures because the particles of adul- 
teration do not prevent the particles of plumbago from _pol- 
ishing the iron to a small extent. For instance, a thousand 
particles of adulteration and a thousand particles of plumba- 
go, mixed together, can be sold at a low price, and the parti- 
cles of plumbago will do the polishing, while most of the 
particles of adulteration will fly off in the process. It is true 
that the polish will not be as bright, and will require more 
time and labor to produce it, thar if the one thousand parti- 

cles of pure plumbago had been used alone, so that half the 
quantity of the pure article is better than the double quantity 
adulterated. In using the mixture, a great number of parti- 
cles of the adulteration are rubbed against the iron with 
particles of the plumbago outside, and in all such cases the 
polish on that point is poor and the plumbago wasted, be- 
cause it cannot get to the iron. I do not believe that an adul- 
teration of an equal number of particles of base matter with 
the best plumbago is worth more to use than from one fifth 
to one fourth the value of the pure article, and a vastamount 
of stove polish offered in market has not a fourth part of 
plumbago in it, and even that is of the lower grades, used 
only for its cheapness. A thimblefull of the best plumbago, 
pulverized to the degree of that used by our company for 
stove polish, will, with the least amount of labor, polish as 
much surface as a quarter pound package of the usual mer- 
chantable stove polish with much time and hard rubbing 
bestowed upon it, and the polish of the former will be cred- 
itable after that of the latter will be a disgrace to a neat 
housewife. For stove dealers the difference is very great, a 
poor article being dear to them if it costs nothing. Perhaps 
no article except mustard can be so successfully adulterated 
as plumbago. I bave been particular in speaking of the 
adulterations because the remarks will serve to enlighten 
those who buy for other purposes than stove polish. The 
proper methods of pulverizing I leave to be described in the 
future work. 

LIQUID STOVE POLISH. 

Liquid stove polish, called by quacks in trade ‘‘inven- 
tions” and advertised as such, are mixtures in which there is 
no value except the little plumbago they contain, and the 
liquid is genérally water, with a little soluble blue for a 
‘‘blind.” But recently there have appeared ‘‘ inventions” of 
this sort which are made with various volatile fluids, the ob- 
ject being to apply something that will evaporate quickly. 
These liquids are of no value in themselves, plumbago being 
used in the mixture for the polish ; the article would be bet- 
ter if made of only plumbago and water. But some of the 
mixtures are dangerous to have about a stove from the ex- 
plosive fluid used. A “‘ patent” article I have seen is dan- 
gerous in any kitchen, and no insurance company would 
write a policy on any building where it is used, if the ingre- 
dients were known. Liquid stove polish is the dearest form 
in which it is put up, because, in order to make the mix- 
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ture cheap, very little plumbago is used. A ten cent pack- 
age of Dixon’s stove polish would make a dollar's worth of 
liquid polish, and so you pay ninety cents for a worthless 
mixture, labor, bottles, cans, etc. Many makers of liquid 
stove polish are shrewd enough to use in their mixtures & 
good quality of plumbago, so that when it is tried, of course 
it gives a good result; but the deluded purchaser forgets 
that he can buy good plumbago for himself at many times 
less money. 





HOW TO POLISH A STOVE. 

The remarks about stove polish and its adulterations should 
be read by every stove dealer; but the prejudices of the men 
who polish stoves for the stove dealers are deeply rooted, and 
their practice very stupid. 

For instance, the majority of them still apply a varnish 
to the stove and then throw against the wet iron a handful 
of plumbago, allowing the surplus above what sticks to the 
stove to fall down into a large pan or box placed so as to 
catch it. 

Now, if the plumbago is ground fine enough to be economi- 
cal to use, this method would scatter it over the store so that 
everything would be covered with it and a great waste be 





ihe stove plate and other smooth casting founderies for ‘‘black 
lead,” is innocent ground slate, but some of it is a mixture 
of ground coal and German black lead, while charcoal would 
be better than either if ground fine enough. Ceylon plum- 
bago combines the two qualities of a substance almost as re- 
fractory as asbestos, and the most perfect conductor of heat. 
These are the essentials of a perfect “ facing.” It cannot b 
pretended that any other substance will answer as well, un 
less it will combine and form a flux upon the surface of the 
metal. As for the mechanical operation of filling up the 
pores, or smoothing the mold, plumbago has no equal. For 
iron castings it need not be a perfectly pure article, but that 
it be pulverized very fine is absolutely necessary for econom - 
ical work and the best results. ; 

For pianos, plumbago is employed to coat the bridge over 
which the wires are drawn, because of its perfect lubrica- 
tion ; it prevents the wire from adhering to the wood, and 
should be as free from impurity as that used by the electro- 
typer, but need not be pulverized as finely. 

For organs, it is used to lubricate the slides, and should 
be the same as that used by piano makers. 

The German bjack lead imparts a peculiar tone to the 
colors and a softness and smoothness to the touch of felt 








the result; but the mosi of that used by stove dealers is so 
coarse that this does not take piace to any great extent; | 
many dealers will pay the price for good plumbago, pulver- 
ized fine enough to make it cheaper for them than a low | 
priced article. The varnish creates a disgusting odor when a 

customer gets the stove home and makes a fire in it, besides 

being more expensive than water. The proper way to pol- | 
ish a new stove is to mix the plumbago with water to about | 
the consistency of cream, have it inan open dish, apply it | 
to the iron like paint, and with a dry stiff brush polish 
quickly till dry, and this polish will be brighter and last 
longer than any varnish polish ; and if the plumbago is right 
this method is much more economical in material and labor. 


LUBRICATING. 


As a lubricator none but the very best plumbago will an- 
swer. For coarse and common purposes a plumbago not 
quite pure may be better than none; but for metal surfaces, 
journal boxes, car axles, and all metal bearings, the plum- 
bago should be pure and entirely free from grit. From the 
“prime lump” should be selected the very choicest lumps, 
and these should be pulverized till the particles will not 
glisten, but the mass becomes a dead black. 

It cannot be made fine enough if separated by bolting, 
but must be separated by floating either in water or air. 
The simplest method is the water separation, and during 
the process it should be treated to a bath of dilute sulphuric 
acid, which will take up the particles of spar and iron, leav- 
ing the sulphates of lime, magnesia and iron easily washed 
out. Details of the whole process will be given in the future 
work. I have seen a very attractive preparation, very 
smooth between the thumb and finger, free from grit, and 
useful for many purposes, but the particles under the mi- 





croscope show themselves in light scales instead of infinitesi- 
mal grains, and this was separated in water; but I think 
the defect was in the method of pulverizing, it having evi- 
dently been done by the use of stones. 

The Dixon lubricating plumbago is pulverized by rolling 
82 Ib. iron balls, and is brought into infinitely fine grains, 
giving it more body and usefulness than the scale form. 

There is no purpose for which plumbago should be as pure 
and as fine as for lubricating, except for electrotyping ; but a 
large part of that which is offered for sale as a lubricator is 
adulterated, some of it being composed mainly of the German 
black lead, and is of no more use than common clay for the 
purpose. For blowing cylinders, the best quality of Ceylon 
plumbago, pulverized to the finest grade, pure and left with 
a good body, is the most economical. For engines, rolling 
mills, and machine bearings, the very finest should always 
be used, For wood bearings, after oiling with the plumbago 
a few times, the oil can be dispensed with, and the pure 
plumbago only applied in the dry powder. For metal bear- 
ings, it should be freely mixed with oil. On hot axles or 
journals, apply it freely dry, and then oilupas usual. If) 
the railroads would all use the best grade of Ceylon plumba- 
go, pulverized and prepared as described, hot journals would | 
be very rare, and much delay and loss in freighting saved, 
as well as annoyance to passengers avoided. No substance 
is known that isso useful for lubricating as plumbago, «nd | 
yet although used for that purpose more than two hundred 
years ago, the true method of preparing it was not known 
till within a few years,and it comes upon the market now lit- 
tle underst»od, and almost like a new material. It is des- 
tined to work great changes. Mixtures and quack rostrums 
are sold with sounding names, but the plumbago in them is 
all they contain of the least value, and it is better to use it 
pure. 


ELECTROTYPING. 

To the electrotyper absolute purity in his ;lumbago is a 
necessity, and hence any adulteration will discover itself at 
once on trial. The purest selected Ceylon lumps shculd be 
treated as déscribed for lubricating, but the pro- 
cess should be carried to a finer point, and the acid bath 
given with care. The acid should be applied till with a 
thorough stirring no effervescence takes place,or bubbles rise 
to the surface. In electrotyping, the great conducting power 
of the plumbago asserts itself. 

FACINGS FOR MOLDS, OR FOUNDERY FACINGS. 

For this purpose plumbago is but little understood, al- 
though it is used to a limited extent. That it is valuable 
most skillful molders are aware, consequently much of the 
trash that is sold for ‘‘ facings” is called plumbago, to make 
it sell, without containing a particle of an)thing even re- 


hats. The very best lump only should be accepted. As it 
has once been washed and dried in lumps, they will readily 
separate again in water, and no pulveriziny is needed. 

For coloring dark glass for carboys, bottles, etc., the best 
German black lead is used in lumps, but no inferior grade 
will answer. 

For paint, plumbago has long been known as possessing 
great value. The elements do not exhaust it, water sheds 
from it as from oil itself, and fire dogs not affect it. The 
grade need not be the highest. 

For the bottoms of boats and yachts it has long been used- 
especially for racing boats; but only the best Ceylon plum, 
bago, very finely pulverized, is valuable. , 

REFRACTORY MIXTURES. 


For tweers, pointing up furnaces, etc., take “ prime lump” 
Ceylon plumbago, pulverized to scales as directed for cruci- 
bles. Then mix equal parts of Dutch pipe clay, fire clay, 
half the quantity (by measure, not weight) of charcoal, and 
the same half quantity of silica (pure quartz sand, ground 
fine, being the best); to this mixture add as much of the 
plumbago as possible, and leave the mass thin enough to 
work, It should be made just thin enough with water, so 
that it will run rather sluggishly. 

Plumbago for polishing powder should be of the very best 
quality, finely pulverized. The German black lead is some- 
times used, but is not economical for the powder maker, and 
for high priced powder is useless. 

Shot is polished with plumbago, and it should be abgolute- 
ly pure, pulverized to the finest grade from Ceylon ‘‘ prime 
lump.” 

FOR BLAST FURNACES. 


Plumbago thrown into the blowing cylinders, if adulter- 
ated witi. coal dust, will be worse than nothing. It should 
be pure and very fine, so that each particle that strikes the 
side of the cylinder will assist in polishing the surface. The 
German black lead is of no value, because as many particles 
of the clay character will stick to the iron,as there will be 
particles of the black lead character to lubricate the iron and 
render it smooth. 

A more extended work upon the subject isto be published, 
copies of which can be had free by addressing the Joseph 
Dixon Crucible Co,, Jersey City, N. J. 

- ne A ee 
A Bemarkable Explosion. 

A most remarkable explosion, which illustrates the ex- 
pansive force of steam, took place on the evening of January 
Qist, at Pittsburgh, Pa. 

While the workmen at Bateman & Garrison's foundery 
were moving a ladle filled with several tuns of molten 
metal, the crane hooks broke, letting the iron fall into a hole 
which contained some two feet of water, and a terrific explo- 
sion followed. The roof of the building was carried away, 
and the walls cracked. Houses in the vicinity had windows 
badly shattered. Several workmen were slightly injured 
though none seriously. The damage tothe foundery will 
amount to about $10,000. 6 


i eR ge 
The Shaker and Shakeress. 

We have received the first number of the new volume of 
the ‘‘ Shaker and Shakeress,” of which Elder F. W. Evans, 
of Mount Lebanon, N. Y., has become editor, and Eldress 
Antoinette Doolittle, editress. The typography of the paper 
is excellent ; the contents are almost wholly original, con- 
sisting of contributions from various members of the Shaker 
Society, relating chiefly to spiritual affairs. 

a ee Oe a 

VEGETABLE AND FLOWER SrEeps.—Mr. J. J. H. Gregory, 
of Marblehead, Mass., is well know as one of the few lead- 
ing seed growers in this country. He ..as the original in- 
troducer of the Hubbard squash, the Marblehead cabbages, 
and many other of our new and valuable vegetables. All 
seeds from his establishment are sold under three special 
warrents. His advertisements will be found in this number, 
and we invite attention tothem. His illustrated catalogue 
for 1878 (now ready) will be sent free to all applicants. 
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#A Lone Train.—The Harrisburgh (Pa.) State Journal 
says that a freight train, consisting of four locomotives and 
128 eight wheel cars left that place on the morning of De- 
cember 15, on the Pennsylvania Railroad, and reached 
Altoona the same afternoon. 


The train was considerably 





sembling the real mineral. Most of that which is sold to 
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COMBINATION GRINDING MACHINE. . 

Since the introduction of solid emery wheels as a substi- 
tute Zor files and grindstones for sharpening saws and other 
tools, several different machines have been devised, each 
adapted to the grinding of particular classes of implements. 
By the apparatus represented in our engraving, it is claimed 
that all the tools used by wood workers can be sharpened, so 
that, in one machine, not costly in price, is furnished all that 
is required for grinding saws, planing knives, molding, and 
hand tools, in an effective manner, and with considerable 
saving of room, power, and expense. 

The nature and construction of 
the device is sufficiently shown in 
our illustration. It is furnished 
with improved countershaft and 
patent belt shipper (not repre- 
sented), and also with improved 
boxes, which vxelude all dust and 
emery from the bearings. At 
either side, is shown the saw 
and planer knife grinding at- 
tachments, which may be readily 
detached whenever the machine is 
required for other work. Four 
wheels, we are informed, of dif- 
ferent shapes, for grinding mold- 
ing tools, may be used at once. 

The efficiency of this apparatus 
has received a merited recogni- 
tion in the shape of premiums 
from both the Cincinnati and 
American Institute Fairs of 1872. 
The machine can be procured only 
of the Northarapton Emery Wheel 
Company, of Leeds, Mass., or of 
theiragents. A list of the agen- 
cies in the principal cities will be 
found in our advertising col- 
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Manufacture of Mad Stones‘ 

A Virginia paper says there is 
a man in that State who is en- 
gaged in the manufactory of mad 
stones for the cure of hydropho- 

bia. The original madstones were 
brought from France and Italy, 
and have the appearance and the 
weight of the more porous kind of 
bone. The domestic manufactur- 
er gets the bone itself, and satu- 
rates it with some chemical or 
other, and sells small bits of it at 
$5 each. Besides its virtue as a relief for hydrophobia, the 
bone issaid to cure tetanus, ‘“‘ The cases of lock jaw,” says 
the Virginia editor, ‘‘ are too few to make this discovery im- 
portant. Can’t some one inventa cure for limber jaws? They 
cost the State a great deal.” 
~»~+er> oe 
IMPROVED SELF CAR COUPLER. 

This is an effective and simple device for automatic coup- 
ling, so arranged as to preclude the necessity 
of a man going between the cars. No springs 
or intricate machinery are used ; it is impossi- 
ble for the pin to be thrown out by any jarring 
or wrenching of the train, and the apparatus 
can be readily substituted for the old-fash- 
ioned coupling without necessitating the re- 
moval of the latter. 

Fig. 1 is a perspective view of the inven- 
tion, and Fig 2, a sectional view, the former 
showing portions broken away. 

A is the brmper, in the rear part of 
which works a slotted bar, 3. C is a bell 
crank keyed to a horizontal shaft, D, which 
passes through the bumper in rear of the 
bar, B. Through an orifice in the upper ho- 
rizontal portion of the latter, the pin, E, 
passes. This pin is of any ordinary descrip- 
tion, and its head is countersunk in its sup- 
port. Gis a plate atiached to the bar, B, and 
arranged io tarn over the head of the coup- 
ling vin in order to prevent it from being 
jolted’ or otherwise thrown out. 

Fig. 2 shows the device arranged for oper- 
ation. By elevating the lever, shown on the 
cuter end of the shaft, D, the bell crank, C, 
which works in the slot in the vertical por- 
tion of the ber, B, is turned so that one of 
the arms comes in contact with said bar and 
raises it. By this means the pin, E, is also 
lifted clear of the link opening. While one 
arm of the beil crank, C, is engaged in sup- 
porting the bar, B, the other arm projects 
into the rear of the opening in the bumper. 
The upper portion of the last mentioned arm, 
it will be noticed from the engraving, is 
nruhai or beveled. As the link, F, enters the bumper, it 
strikes thi curved end of the horizontal arm. Acting there- 
on, it forces the latter downward, thus moving forward at 
the same time the vertical arm. The bar, B, being no longer 
supported, falls and carries with it the pin, which passes 

through the link and locxs the coupling. In this position 
the devaspo shown ina Fig. 1. 

The sie on the lever which actuates the shaft, D, may be 
cerrieo | eopny convenient point, so that by thus actuating 
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the lever, the car can be instantly uncoupled at any momen‘ 
After the link is once forced in and engaged, it does not pres 
anything but the solid iron of the bumper, and is not in con- 
tact with the lower part of the bell crank. The bar, B, is 
locked by the bell crank in whatever position it may be in, 
and by its weight holds the lever perfectly level. This coup- 
ling, it is claimed, will always operate even on the sharpest 
curves. If it should get out of order it may still be em- 
ployed in the ordinary manner, the pin, E, being inserted by 
hand. 

The coupling is the invention of Mr. M. Disney, of Cali- 
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fornia, Further information may be obtained by addressing 
Mr. H. C. Kibbe, 419 California street, San Francisco, Cal. 


Marine Camels. 
E. 8. F., of Washington, D. C., comments on C. W. 
Stewart's letter, published on page 36 of our current vol- 


ume, and states that the marine camel has already been in- 
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vented and constructed. It is a floating screw dock which 
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DISNEY’S SELF CAR COUPLER. 


will lift a vessel of six thousand tuns, entirely out of the 
water if necessary, It can be made to draw not more than 
ten feet of water; it can, if necessary, be self-propelling. 
Its lifting power consists of sixty screws, worked by two 
steam engines, placed on two floating hulls. The hulls are 
three hundred and fifty feet long by forty feet beam and 
fourtecn feet depth of hold, the vessels to be lifted being 
placed between the floating hulls. One or two vessels can 
be raised at a time. It is a Baltimore invention. 
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The Narrow Gage in Kansas. 

The Kansas Central Railroad was opened for traffic, Sep- 
tember, 1872. It is of three feet gage; in its construction 
and equipment the principle of economy in first cost has been 
carried probably to the extreme limit. The line goes nearly 
due west from Leavenworth, across Leavenworth and Jeffer- 
son counties, thence northwesterly up the valley of the 
Grasshopper river, across a corner of Atchison county, and 
about eight miles into Jackson county to Holton. Length, 
fifty-six miles. Reconnoissancea have been made westward 
with the avowed intention of continuing the line to Denver, 
‘ Cal., six hundred miles further. 
The cross sections adopted in con- 
struction were, in filling, eight 
feet width of road bed and slopes 
of one and one half to one; in cut- 
ting, ten feet road bed and slopes 
of one to one in loose earth, and 
considerably steeper in the clay 
and shales, in which the heaviest 
cuttings were made. These di- 
mensions have been found too 
small. The fills have already 
washed down, so that in many 
cages the ends of the ties -~have no 
support; while.the width of the 
cuttings is entirely inadequate to 
the required drainage. Consider- 
able repairs have already been nec- 
essary on this account. Moreover, 
when the iron was laid it was im- 
possible to rectify the alignment 
upon the narrow embankments; 
but the center line of the embank- 
ments, as the Contractors left them, 
necessarily became the center line 
of the track. 

It is evident, and is acknow- 
ledged by the officers of the road, 
that the limit of economy in the 
cross sections has been passed. 

The maximum curve used is 
twelve degrees, and the line is ex- 
tremely crooked. The maximum 
grade is seventy-five feet to the 
mile. There is a constant succes- 
sion of short undulating gradients. 

Two Baldwin locomotives, of 
twelve tuns each, are used, hav- 
ing four driving wheels connected, 
and single leading trucks, and cyl- 
inders nine by six inches, and one 
Baldwin locomotive of seventeen 
tuns, with six driving wheels connected, single leading truck 
and eleven by sixteen inch cylinders. 

The passenger cars seat thirty-two persons. It may be 
well to mention here that the lateral oscillation of these cars, 
when moving at fifteen miles an hour, is much greater than 
that upon notoriously ill-conditioned roads of broader gage, 
at twenty miles or more, How far this fact is due to the di- 
minished gage is an interesting question. The weights of 

the box cars are about 9,500 pounds; of stock 

cars, 8,500; and of the flats, about 7,000 

pounds ; and their working loads are fixed at 

eight tuns, 

The construction and equipment of the road, 
as it now is, cost, according to the statement 
of the superintendent, Mr. Buchanan, $15,000 
a mile, of which the equipment is estimated 
at $1,000 per mile. 

Unfortunately, no fair comparison can be 
made of the cost of construction of the Kan- 
sas Central, as it now is, with that of a first 
class road of any gage; for the cross sections 
are confessedly too small, and the timber sub- 
structure must be considered as at best but 
semi-permanent. 

The traffic is very light. They ran two 
daily trains each way, the mail and the mixed. 
The schedule times for the trains are: The 
mail, 14} miles an hour; the mixed, 10 miles 
an hour. 

The foregoing information is given in the 
Railroad Gazette, by Mr. Henry G. P:out. 

> ae 
The Air and Fires in Buildings. 

. A correspondent, B. G., states that there is 
a pressing necessity for some system of con- 
fining fires to the buildings in which they ori- 
ginate, and he points out that the air has as 
much to do with confiagrations in cities as fire 
itself. The force and heat of the air, during a 
large fire, are sufficient to destroy plate glass 
windows, and so establish communication be- 
tween buildings. He therefore suggests the 
employment of iron shutters to close all open- 
ings in buildings ; these shutters, to be worked 

by hand if hydraulic or steam power were not available, 

could be connected together, so that one operation would suf- 
fice to close them all. 
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At Chicago recently, a lady at church was seen to bow her 
head as if in pious thought. She suddenly raised it and 
leaned back against the seat, when an explosion occurred 
that shook the building. She had pressed too heavily on an 
air cushion bustle. 
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THE NEW 8ST. THOMAS’ HOSPITAL, 
This hospital is one of several noble charitable institu- 
tions, established in London, and endowed bythe “‘ Boy 
King,” Edward VI. It originally was erected close to the 
further, or Surrey, side of London Bridge, but was rendered 
unsuitable for its purpose by the proximity of the South 
Eastern Railway, an extension of which took away part of 





the hospital grounds. With enormous sums, received from 
the railway company 
as compensation, and 
from the sale of the 
rest of the land, which 
was very valuable, the 
trustees determined to 
erect a new building; 
and as the neighbor- 
hood in which the for- 
mer building stood 
was already amply pro- 
vided by the celebra- 
ted Guy’s Hospital 
with the means of re- 
lieving the suffering 
poor, a site in another 
district was decided 
upon. A position on 
the Southern Thames 
Embankment, facing 
the Houses of Parlia- 
ment, was finally se- 
lected; and the hospi- 
tal, consisting of five 
separate and similar 
buildings, of which 
our engraving presents 
two, was erected and 
is now in use. The 
building in the back 
ground, between the 
two sections of the 
hospital, is the chapel. 
The river Thames fows 
in the foreground of 
our picture, and the 
hospital buildings ex- 
tend from near West- 
minster Bridgetowards 
Lambeth Palace. 

The buildings are 
thoroughly adapted to 
the requirements of 
the charity, and are at 
the same time worthy 
of their noble purpose. 
Handsome as the new 
structure is, all un- 
necessary expenditure 
has been avoided and 
every advantage which 
science and experience 
can suggest for the al- 
leviation of the suffer- 
ings of the sick poor 
has been secured. 

“These great pur- 
poses,” said Queen Vic- 
toria, in opening the 
new buildings to pub- 
lic use, ‘‘are not least 
effectually promoted 
byan adequate supply 
of careful and well 
trained nurses; and I 
do not forget that in 
this respect your hos- 
pital is especially for- 
tunate, through the 
connection with it of a 
staff trained under the 
direction of the lady 
whose name will al- 
ways remain associa- 
ted with the care of 
the wounded and the 
sick.” 

The allusion is tothe 
celebrated Miss Night- 
ingale, who has on her 
hands the organization 
of the staffs of nurses of several of the London hospitals, 
and who gives herself freely and unsparingly to the work 
with which her name is inseparably connected. 
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Snow on Leaky Roofs, 


R. B, M., of Utica, New York, suggests the application of 
waste heat from the house by conveying it by a tin tube up 
to the eaves of the roof. To the lower end of the tin tube 
should be attached a conductor, arranged over a gas burner. 
If theeaves are kept warmer than the apex of the roof, the 
snow will melt and leaking through the roof will be prevented. 
An iron steam pipe three inches in diameter, three feet below 
the surface of the ground, will melt the snow for a distance 
of three or four feet on each side of the pipe, and this when 
the steam has passed through 5,000 feet of coiled pipe. Of 
course the boiler for thisarrangement is a large one ; itis, says 








R. B, M., of sixty horse power, and works at ninety pounds 


pressure. The warming of cialis al ae side ‘whe by this means 
would prevent the freezing and bursting of hydrants and 
water pipes. The heat now wasted is enormous in quantity; 
but if necessary, reservoirs of heat should be constructed, 
and a charge made for a supply therefrom. 
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According to the theory generally received at present, the 
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whole universe is an immeasurable sea of highly attenuated 
matter, imperceptible to the senses, in which the heavenly 
bodies move with scarcely any impediment. This fluid, 
which is called ether, fills the whole of space—fills the inter- 
vals between the heavenly bodies, as well as the pores or in- 
terstices between the atoms of a substance. The smallest 
particles of this subtle matter are in constant vibratory mo- 
tion; when this motion is communicated to the retina of the 
eye, it produces, if the impression upon the nerves be suffi- 
ciently strong, a sensation which we call light. Every sub- 
stance, therefore, which sets the ether in powerful vibration, 
is luminous; strong vibrations are perceived as intense light 
and weak vibrations as faint light, but both of them proceed 
from the luminous object at the extraordinary speed of 
186,000 miles in a second, and they necessarily diminish in 
strength and proportion as they spread themselves over a 
greater space. Light is not, therefore, a separate substance, 
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but only the vibration of a substance, which, according to its 
various forms of motion, generates light, heat, or electricity. 
—Spectrum Analysis, by Schetlen. 


——_______.@+@ 
The Hudson River Ice Crop. 

The present winter has been # most favorable one for the 
New York dealers. The harvesting of ice is now at its hight 
in this vicinity, and within fifteen days it will probably be 
brought toa close. The 
city of New York is chief- 
ly supplied with ice from 
the Hudson river, along 
whose banks, commenc- 
ing some miles above the 
city, many very large and 
costly ice houses are to 
be found. Thirty thous- 
and tuns are commonly 
stored in a building, but 
some of the ice houses 
have a capacity of seven- 
ty thousand tuns. 

The work of gathering 
the ice is worthy of a 
passing notice. Itis first 
nicely scraped and planed 
for a distance of three or 
four acres, in front of 
or near the house, and 
then cut up into blocks 
or cakes 22 by 82 inches, 
and insome places 44 
inches square, the work 
of cutting being done by 
saws made for the pur- 
pose. Then s# canal is 
cut from the sawn acres 

to the mouth of the ele- 
vators at the house, and 
through this cana! the 
polemen shove the ice 
along till it reaches the 
elevators, which are 
worked by steam, which 
catches it up two cakes 
abreast and conveys it to 
open slideways on each 
floor of the building, 
when it shoots out and 
down on to the floor over 
an inclined plane, where 
stowers stand ready with 
hooks to pack it away. 
Since the company have 
brought steam engines 
into use to work the ele- 
vators with, instead of 
horses, each house man. 
ages to lift from the riv 
erand stow away thirty 
cakes of ice per minute, 
each cake weighing about 
250 pounds. This is 
18,000 cakes per day, and 
as there are forty-two 
ice houses on the river, 
756,000 cakes of ice are 
housed daily; or, to get 
it into weight, 94,500 
tuns! One single eleva. 
tor is capable of putting 
in 2,250 tuns per day. 

The total amount of 
ice stored for our city 
market is one million five 
hundred thousand tuns, 
being almost one tun.of 
the crystals for every in- 
habitant of New York 
and Brooklyn. 

In the harvesting of 
this great mass of ice 
there are employed 6,500 
men, 1,000 horses, and 
42 steam engines. There 
are over twelve compa- 
nies in the business, one 
of which—the Knicker- 
bocker Ice Corapany—en- 
joys fully one half. The various planes, plows, saws, eleva- 
tors, and the operations of ice harvesting geucrally, were 
fully iunteated last year in the SCIENTIFIC AMERICAN. 
~~. <@ 

The Cyprus Antiquities for the Metropolitan 

Museum, 

About two hundred boxes of the Phoenician antiquities, 
collected by General Di Cesnola among the ruins on the. 
island of Cyprus and recently purchased for the Metropolitan 
Museum of Art, havearrived in this city. The collection, 
which contains ten thousand pieces illustrative of the history, 
religion, art and race of the ancient dwellers on the above 


mentioned island, which were discovered on the sites of the 
Temple of Golgos and the Tomb of Idalium, is dated at from 
1,200 to 1,800 B.C. Twenty thousand dollars of the pur- 
chase money has already been paid, and the balance, we 
learn, is due within two years. 
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ENGLISH AGRICULTURAL IMPLEMENTS. 





We find in the English Farmer a detailed report of the re- 
cent Smithfield Club Cattle Show, from which we extract 


Scientific American. 


they were to be seen in the shed when the reaping was over ; 
we regret that this is not always the case, as too often the 
machines are left out in the rain to their great detriment. A 





the following notes descriptive of various important agricul- | few pounds of paint, well distributed over the implements 
tural implements, and the results obtained by their actual | out of employ, would ensure many of them lasting more 
use. We should remark, in passing, that the Smithfield | years than they do, under the let-well-alone system, and 
Club, under the auspices of which this exhibition is yearly | keep them good looking all the while. 

held at Agricultural Hall at Islington, London, is an associa-| Wood's 


tion numbering among its members all the great landowners, 
farmers, cattle breeders, and agriculturists of England. 


It | is considered the best. 


COMBINED REAPER AND MOWER 
The raker’s seat is so placed that he 


is devoted to the furtherance of agricultural science in all | can easily lift the crop and gather down the grain. A seat 
its branches, and especially to the improvement of the various | for the driver has been added, which not only removes weight 


breeds of cattle. 
THE DOUBLE FURROW PLOW, 


Chief of all other novelties made, perhaps, within the last 
two or three years, is the double furrow plow, and the spe- 
cial machine made by Messrs. James and Frederick Howard, 
of Bedford, who are the largest agricultural implement 
makers in England, combines the best points yet obtained. 
The plowman has merely to release a lever handle, when, by 
the onward progress of the horses, the shares are lifted out 
of the ground, which greatly facilitates the turning. To 
show the great saving of labor effected by the use of this im- 
plement, an instance of a farm of 320 acres cultivated in the 
four course system is given. In this case, there would be 
80 acres to plow for wheat, 80 acres for barley, and 80, say 
thrice, for roots or green crops, which togetber- make 400 
acres to be plowed, being one hundred days’ work for eight 
horses with four single plows. The same work would be 
done in the same time by five horses with two double plows, 
thereby setting two men and two horses at liberty to be em- 
ployed in other work, These 100 days for two men and two 
horses cannot be valued at less than 10s. ($2.5€ «a day, which 
gives £50 ($250) gained, or above 3s. (75 cents) per acre per 
annum. Ons farm using sixteen horses with eight single 
plows, plowing eight acres daily, twelve horses in four triple 
teams and four double plows would do the same work, leay- 
ing two men, two boys, and two horses to do other labor. It 
is considered by our contemporary that steam should, for 
heavy work, supersede the horse altogether. 
are ready to start into a fresh field the moment they have 
stopped work, and remove themselves and the whole of the 
apparatus without any additional manual or animal labor. 


FISKEN’S PATENT WINDLASS 


consists of two drums carried on a strong angle iron frame, 
mounted on wheels. These drums are driven by strong spur 
gearirg, to which moticn is communicated by means of a 
friction clutch moving freely up and down on a spindle, on 
which is keyed the double grooved pulley, round which the | 
endless rope passes and keeps it always running. Both the 
drums run on eccentric axles or studs, and either or both of | 
them may be thrown inte gear at once by means of levers. | 
The main winding dram is underneath the frames and as 

near the ground as practicable, thus keeping the draft very | 
low, a point which cannot be over estimated. It revolves in | 
a horizontal direction, and the coiling pulleys are allowed to | 
swing freely round to suit any angle at which it may be de- | 
sired to work. By this means, all undue strains are avoided. 
The winding forward drum is on the upper side of the fram- | 
ing, and contains 50 yaruaof steel rope. This rope is pulled 

out in frontand hooked to a claw anchor. When it is re- 

quired to move forward, as the land is cultivated, this drum 

is thrown into gear, and as it coils the rope on, the whole 


machine is drawn forward or backward, the steerages with | 


which each windiass is provided enabling it to follow any 
hedge, no matter how crooked. 

Messrs. Barford and Perkins’ 

THREE FURROW PLOW 

is simple in construction, and the frame being made in par- 
allel bars instead of beveled framing, a lighter weight is re- 
quired to produce equal strength. The plowis very manage- 
able at the headlands; the steerage is quick, and the holder 
has perhaps more power over the implement than in other 
plows of alike kind. The beams are expanding, and fur- 


rows of any width, from 8 to 11 inches, can be turned over. | 


Mr. Murray, of Banff, Scotland, has devised 
A NEW sTEAM PLOW, 


in which the principal novel feature is a combined plow and 
subsoiler, which is convertible into a three furrow plow or a 
two furrow plow and two subsoilers. There is a strong 
bracket attached to the side of the frame, and the subsoiler 
tine is fixed in the same with a strong wrought iron shoe 
upon it, and runs in the previously plowed furrow close be- 
hind the wheel. This tine and shoe can be so regulated as 
‘© go to any depth, from 3 to 9 inches below the plow; the 
plow follows, and ecvers up the loosened subsoil. The sec- 
ond subsoiler rans immediately behind the first plow, and 
the second plow follows, and again covers up the loosened 
subsoil, and leaves the firm furrow unbroken in the subsoil 
for the wheel to pass over in the next ‘‘ bout,” which is, as 
already stated, immediately followed by the first subsoiler, 
and thas the whole field is plowed and subsoiled without a 
wheel or the least pressure upon it, and leaving it in a fine, 
loose, broken up state, ellowing thejwater to sink freely, and 
+ be also operated upon by the winter frost and air. 


Regarding ; 
REAPING MACHINES, 
they have received « wonderful impetus since the English 
Exposition of 1851. Americans, Englishmen, and Scotch- 
men have alike been vieing with each other in an attempt to 
perfect them. There is scarcely a farm of any size (with a 
tenant of any enterprise) which cannot exhibit one in its 
shed after the work is over for the season; and on many 
farme there are four, five, and six in use. We have said that 


The engines 





from the horses’ backs, but so balances the machine that all 
| pressure is taken from their necks. 
| Messrs. Haughton & Thomas, of Carlisle, have introduced 
_a reaping and mowing machine, called 


THE ROYAL CLIPPER. 


| The pole and frame are so connected that, by the application 

‘of ascrew, the driver can set the fingers and knife to any 

angle of ‘‘cut” without leaving his seat. The crank shaft 
pinion is fixed near the upper bearing which tends to even- 

_ness in the wearing of the brasses. 

Messrs. W. A. Nicholson & Son exhibit 





| 
A DOUBLE ACTION HAY MAKING MACHINE. 
It has four motions, namely: a forward motion of the or- 
dinary speed and a more rapid one, and also a slow and a 
quick backward motion. The quick forward speed is caleu- 
|lated for a heavy slow horse, while the ordinary speed is 
| right for a quick stepper. The ordinary rapid back action is 
| best for lightening up and finishing the crop, and the slow 
motion, for delicate handling of grass that has been allowed 
to stand until over ripe. 


| THE SKELETON HARVEST CART 
| is a light wagon designed for use in the harvest field, where 
heavy bodied and wheeled carts make such indentations that 
the plowman has difficulty in getting overthem. Witha 
length of 12 feet, it has a breadth of 6 feet 6 inches. 
| Tasker’s patent . . 
BALANCE ELEVATOR 

has a trough made of a sufficient length to enable the corn 
'or hay to be delivered at the required hight without raising 
the trough to an almost upright position, consequently the 
produce elevated is delivered farther in the stack instead of 
| being dropped just at the outside, as is the invariable result 
obtained from all elevators in which a shorter (and therefore 
cheaper) trough is used. 

The 





THRASHING MACHINES 

made by Messrs. Nalder, differ from those of other makers in 
the relative position of the places for the corn, chaff, cav- 
ings, and straw. The former is delivered at the back end of 
the machine, and the chaff behind the head wheel, having a 
more roomy span than usual, which also enables them to 
blow the chaff for chaff bagging direct into the bag at once 
without the use of an extra blower strap, the bags being 
fixed on a sliding frame and taken away from either side of 
the machine. 





The Cost of Pavements. 

Commissioner Van Nort of the Department of Public 
Works of this city has made careful investigations into the 
subject of the various kinds of pavements now in use on 

streets. From his report, we give several extracts below. 

It will be noticed that, of the various kinds of wooden pave- 
ments that have been laid, none have successfully withstood 
the test of actual usage. It did not require, however, any 
official report to advise us of this fact, for the wretched con- 
dition of the street it which wood has been substituted for 
stone is ample evidence of the unsuitableness of the former 
for city thoroughfares and heavy traffic. 

The bituminous or asphalt pavements are even worse 
| than those of wood. In several of our streets and avenues 
| during the days of the Ring, parties contrived to get permits 
| to lay their combinations of tar, grave] and stone. a re- 
| sult a iarge portion has been removed,and the present ap- 
pearance of the roadway where it remains would be a dis- 
grace toa military corduroy. The Commissioner says nothing 
on the subject of foot pavements, though we should rejoice to 
see the department over which he presides take some action 
in regard to the dangers of the sidewalks which now line 
our principal streets. It has become fashionable of late to lay 
massive blocks of granite in place of the times honored blue 
flagging. The friction which wears away the latter simply 
polishes the former, so that, on'wet days and more especially 
in icy weather, they present a surface as dangerous as one 
of smooth ice. 

Add to these the system of raised vault covers, which are 
| just curved enough to cause an unwary walker’s feet to slip 
| from under him, and it is doubtful if a more complete man 
trap could well be devised. Iron pavements are even worse 
and indeed the only materials, over which one can pass in 
frosty weather without fear of a sudden fall, are the lime- 
stone flags or granite of which the surface is made very 
rough and irregular. 

The Belgian pavement, it will be noticed, is considered the 
best ; and among the others enumerated are the old fashioned 
or cobble stone pavement. The report states, in regard to 
prices for new work, that they at present range about as 
follows: ' 

1. For cobble stone pavements, 55 cents per square yard, 

2. For Belgian or trap block, $2.40 per square yard. 

8. For Guidet improved, $6 per square yard. 
as For granite block, like trap, $2.56 to $2.89 per square 
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5. For Fisk bituminous or asphaltic, $3.50 per square yard. 

6. For wooden, $5 per square yard. 

When not subjected to much travel, the cobble stone pave- 
ment is durable, if well laid, and comparatively cheap to 
maintain. 

The Belgian granite or trap block pavement is more ex- 
pensive than the cobble stone, but is much better for travel 
and infinitely more durable under heavy traffic; and it is 
easier and cheaper repaired than any other kind subjected 
to equal wear. 

The Guidet improved pavement has been in use but a few 
years and gives satisfaction so far, but it is the most expen- 
sive at first of any in use, and-its durability and proportion- 
ate cost of maintenance is yet unknown. 

The bituminous or asphaltic pavements so far have not 
proved serviceable in this city and are expensive to lay and 
maintain. In many European cities they are well thought 
of, but in Paris the use of horses on them, unless smooth 
shod, is forbidden, and great difficulty is experienced in trav- 
elling on them with smooth shod horses in winter weather. 

There are, and have been, many kinds of wooden pave- 
ments laid in this city within a few years, but so far all 
have proved very expensive to lay and maintain, and it is 
doubtful if any form or preparation of wood can be made 
and maintained except at great cost,as the same organic 
difficulty exists with all kinds, namely, speedy decomposi- 
tion; various preparations of the wood have been tried 
within the last ten years, but all have failed to preserve the 
woed from decay. Of all the wooden pavements in use, the 
stone foundation appears to be the most durable. 

Herewith is appended a statement showing the amount of 
wooden pavement laid in this city since the year 1866, in 
various places, with the number of square yards and the 
contract cost and total expense of each. 

The aggregate number of yards is 391,688, and the total 
cost has been $2,254,478.97, exclusive of 1,416 yards laid at 
private expense, the cost of which could not at this time be 
ascertained ; the average time the pavement has been laid is 
about three years, and its condition such as will average 
about one half rotted and worn out; during the present year 
there has been expended on repairs to wooden pavements 
the sum of $85,000, which, at the cost of $4 per yard for 
relaying, gives 21,250 yards relaid, or 54 per cent of the 
whole, and the amount of the appropriation for the year has 

been insufficient to do the needed repairs, consequently 
many of the streets which were first paved with it are in 
very bad condition. 

that no more wooden pavements will be Jaid in 
this city, it is estimated that at least 80,000 square yards of 
renewal will be required in each year to maintain the pres- 
ent quantity ; and if that is done with patented material at 
the present price of $4 per yard, it will entail an annual ex- 
pense of $820,000 for 18°3 miles in length of streets, or an 
average of $17,486 per mile per year, while the repairs to 
stone pavements in 200 miles of streets have cost but $150,000 
or an average of $517 per mile per year. 





Steam Improvements, 

Sir William Fairbairn, in a recent address, made the fol- 
lowing prediction: It has been my province fora great num- 
ber of years to encourageand promote the use of high pressure 
steam,and, by working it expansively in properly constructed 
engines, to effect a saving of fuel under any condition and 
and every circumstance in which it is employed. I need 
scarcely inform you that much has already been done in that 
way, and that a saving of one half the fuel has been effected 
by working high steam expansively, or in other words, it may 
be stated that the same quantity of fuel does double the 
work it accomplished forty years ago. This, you will ob- 
serve, is a well known fact; and it is encouraging to find 
that we are still far wide of the maximum of pressure by 
which still greater saving may be effected; and I entertain 
sanguine hopes that the time is not far distant when an- 
other half may be saved, and when we may congratulate the 
public on a further saving to the amount of one, or a fraction 
of one, pound of coal per horse power per hour. This can 
only be effected by an increase of pressure, retention of heat, 
and a judicious application of the force through the medium 
of a well constructed engine. I am not prepared to state the 
amount of pressure to which steam may be increased; but, 
judging from my own experimental researches, and those of 
others, I have reason to believe that we are still far short of 
the maximum to which the pressure of steam and economy 
of fuel may be carried. 





—— ew 

SineuLAR DEFECT IN AUSTRALIAN GOLD.—It said that 
some 6,000 or 7,000 Ibs. of Australian gold, known as “ brit- 
tle,” having recently been coined by the French mint for the 
Bank of France, all the pieces have been found to admit of 
being easily broken, and they have therefore to be remelted. 
This is attributed to the presence of a small percentage of 
antimony and arsenic, extremely difficult of removal; and 
these elements are known to produce a similar effect in all 
metals or alloys which are subjected to the molecular changes 
induced by the pressure and heat developed under the action 
of the dies in the coming press. A medal, which bears on 
the obverse the portraits of Dr. Janssen and Mr. Lockyer, 
and on the reverse the chariot of the sun with Phebus indi- 
eating the prominences of an eclipsed sun, has been for- 
warded to the latter gentleman by the French Government, 
in commemoration of his discovery of the method of observ- 
ing the sun’s chromosphere without an eclipse. 





Ir is stated that the authorities of the Royal Gun Factories, 
Woolwich, England, have designed and are prepared to con- 
struct a 70 tun gun, which shall throw a projectile of 1,400 
pounds. 
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Recent American and Loreign Latents. | 


Improvement in Revelving Fire Arm. 
Otto Schneeloch, Brooklyn, N. Y.—The object of this invention is to | 
thro w as many balls of a given size as possible from a barrel of minimum | 
weight ; and this is accomplished by constructing the several bores of a 
triangular shape, one angle of the triangle having its vertex near the cen- | 
ter, while the other two have their vertices near the circumference of the | 
cylinder. These triangles may be plane or spherical, and isosceles or other- | 
wise, since the principle involved consists in causing the balls to approxt- | 
mate as nearly as possible to the center of cylinder, and in the closest jax- 
taposition to one . This utilizes the greatest portion of volume of 
the cylinder without impairing the necessary strength of the metal. 


Improvement in Pipe Tongs and Cutters. 
James E. Roache, New York city.—This invention relates to an adjusta- | 








th 








ble and very simple instrument for clamping pipes, tubes, and other objects 
of varying diameters, and to means whereby the same instrument can be 
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white bread, produces one hundred and twelve kilogrammes of white bread, 
out of one hundred ktlogrammes of grain. By this process, without grinding 
a yield of from one hundred and forty-five to one hundred and fifty kilo- 
grammes of white bread is obtained out ofone hundred kilogrammes of grain 
—a yield exceeding the ordinary one by thirty-three per cent. The grain is 
slightly wet with two or three per cent, according to its dryness, of water 
heated to 90° or 40 centigrade. Steam may be employed if desired. This 
wetting is made mechanically and gradually as the grain is required for de- 
cortication. In three or four minutes after being moistened, the pellicle of 
the grain expands and is ready for decortication, for which any suitable ap- 
paratus may be employed. The grain after being moistened should not 
tand more than fifteen minutes before being submitted to the decorticating 
process, as the dampness, instead of being confined to the pellicle, would 
begin to affect the bodies of the kernels and make the decortication more 
difficult. The grain when properly decorticated can be preserved for any 
desired length of time, to be afterward converted into paste, when required. 
To remove the coloring matter of the grain, which is located directly under 
the epidermis, and which, upop fermentation, produces the brown bread, 
the decorticated grain is steeped in a bath of water heated to 80° centigrade 


converted into a cutting tool for pipes and cylindrical or prismatic rods or | for half an hour, by which time the temperature of the water has fallen to 
tubes. The invention consists in the new general arrangement of parts 46° or 40°. The water is then decanted, and new water of the same temper- 
whereby the tongs will be operated by a strong jaw resting on a lever that | ature—namely, 45° or 40°, and no more—is put on the grain three or four 


is vertically adjustable, and has its fulcrum on the end of a screw, 80 that, 
by turning said screw and raising or lowering the lever, the size of the 
tongs will be adjusted for smaller or larger articles. The invention also 
consists in the arrangement of a cutting tool, which is placed upon the re- 
cessed griping edge of the movable jaw, and thereby held with sufficient 
firmness to operate in the desired .- 

Improved Oil Cake Stripper. 

Washington Hawes, Purt Richmond, N. Y.—This invention consists of a 
revolving cylinder with one or more hooks or points in its surface combined 
with a table, whereon the oil cake to be stripped of its cloth covering is 
placed under the cylinder in such manner that one end of the cloth cover is 
hooked up by pins on the cylinder, and attached to it so that the revolution 
causes the cloth to be wound on it and stripped from the cake, which is first 
moved from under the roller and then ever it and partly under it again, in 
such manner that the cloth which is wrapped over the cake endwise will be 
unwrapped from both sides and the ends, and the cake delivered upon the 
table, to be removed. The motion of the cylinder then-ceases, and the 
cloth pulled off by hand, the cylinder being revolved by pulling the cloth 
An elevating device is also combined with the table for use, if necessary, 
in pressing the cake upon the roller, to cause the pins to engage the cloth. 

Improved Rudder for Vessels. 

Augustus H. Murphy, New York city.—This invention consists of adjust - 

able bearings, with friction rollers for the rudder post, placed on the deck 





and adjusted around it under a collar attached to it by screws, so as to make | 


a close bearing that will prevent lateral play, and at the same time allow it 
to turn freely, also so as to support a portion of the weight by the collar 
which, said bearings and the collar being removed, will allow the rudder to 
be unshipped and a new one to be shipped readily at sea, in case of necessi-, 
ty. The invention also consists of a rod so applied to the rear edge of the 
rudder in suca manner that in case it becomes desirable to support the 
lower end of the rudder with brace chains, they can be attached above the 
water and afterward let down to the lower end, or, in case of shipping a new 
rudder, the chains, after doing service at the lower end, can be raised up to 
the surface of the water to be detached. 


Improved Water Ram. 

Christopher Hodgkins, Marlborough, N. H.—The invention consists in 
holding the valve beam by aslide. The two supply pipes of the ram are 
provided at their outer ends with valves which are suspended from a beam, 
for the objects specified in the letters patent of the United States 
numbered 119,764, and dated October 10, 1871. Instead of communicating di- 
rectly with the air chamber, the pipes are in the present case separated 
thereform by diaphragms of leather, rubber, or equivalent fabric, made 
slightly bagging above the apertures of the pipes. The spring water 
or liquid to be raised is admitted through a pipe to a chamber, which 
is interposed between the diaphragms and the bottom of the air chamber. 
A valve closes ahole in the bottom of the air chamber. Thus it will be 
seen that the operating water in the pipes is separated from the water to be 
raised by the bagging diaphragms. The water to be raised is farther sepa- 
rated from the discharge pipe by a suitable valve. When a valve of one 
supply pipe is raised, the pressure of water within causes the diaphragm 
above it to be swelled up, and the water in the chamber, being thereby 
pressed and being less elastic than the air in the air chamber, enters the air 
chamber, whence it escapes to the discharge pipe. The same action will be 
effected alternately by the two pipes, as their respective valves are closed. 


Improved Wagon Brake. 

Ezra T. Bucknam, Sonora, Cal.—This invention relates to improvements 
in that particular class of self-acting wagon brakes in which the reach pass- 
es loosely through the rear axle and permits it to mova forward when the 
wagon is descending a hill and thus put on the brakes. The improvements 
consist, first, in the peculiar manner of suspending the brakes, and the ar- 
rangement of the levers for Applying them; secondly, in an improved man- 
ner of securing the wagon bed upon the bolsters and rear axle bed so as to 
cause the full weight of the load to regulate the pressure of the brakes upon 
the wheels. Italso relates to an arrangement of rollers or a revolving 
sleeve upon the front standards, for the purpose of acting in combination 
with the rollers on the bolster, to allow the bed to slide forward freely. 


New Mixing Apparatus for Soap, Paste, Clay, etc. 

James Atkiss, Brooklyn, N. Y.—This invention relates to a new machine 
for mixing soap, clay, paste, or other material of any kind; and consists, 
first, in making the rotary mixing tool, which turns within the containing 
cylinder, up and down, movable while being revolved, so that it will reach 
and agitate all the stratums of the contents of the cylinder. This adjust- 
ment is done by mounting the rotary mixing tool upon a spindle which has 
@ screw thread cut upon it beneath he containing vessel, and which passes 
through a female screw secured in or under the bottom of said vessel, so 
that when the spindle is revolved it will be screwed up or down, as the case 
May be. A sleeve embraces the said spindle beneath the containing vessel, 
and is connected with an arm of a rock shaft, from which another arm con- 
nects, by a rod, witha weighted lever, so that as the sleeve, by the rotation 
of the spindle, is moved up or down the rock shaft will be vibrated, whose 
connection with the weighted lever will cause the same to first swing in one 
direction and then in the other. This connection of the weighted lever 
serves to regulate the position of several gear wheels, by which motion is 
transmitted from the driving shaft to the aforementioned screw spindle. 
The object of this connection is to reverse automatically the motion of the 
spindle without reversing the motion of the driving shaft; and this object 
is attained by the aforementioned connection of the rock shaft with the 
weighted lever; for when the sleeve has been worked up to its greatest 
hight the weighted lever will be projected to one side and tipped to carry 
the site gear in tion with the driving shaft; and when, on the 
other hand, the sleeve has been carried down to its greatest extent the 
weighted lever will be once more tipped in the opposite direction to reverse 
the transmission of motion from the driving shaft. Thus it will be observed 
that the invention appertains not only to the mixing tool and mode of turn- 
ing and operating the same, but also to the means of regulating the direc- 
tion of motion transmitted from the driving shaft to the screw spindle. 


Improvement in the Manufacture of Horse Shoe Nails. 

Hazen R. Underhill, Derry, N. H.—This invention has for its object to fur- 
nish improved horse shoe nails, stiffer, smoother, and more uniform than 
nails made in the ordinary manner, being thus more readily driven and less 
Mable to injure the hoof,and which shall at the same time be no more ex- 
pensive ; and it consists in the mode of forming horse shoe nails, that is to 
say, by rolling, forging, orswaging them into round form, and then flatten- 
ing them with a drop hammer; and in horse shoe nafls made with rounded 
edges and flat sides. 


New Process of Treattng Grain. 

Alexandre Sezille, Paris, France.—Heretofore grain has been prepared for 
bread making by grinding. This grinding allows but about eighty per cent 
of the grain to be utilized, leaving twenty per cent of bran and residuum. 

his eighty per cent of flour, allowing a high yleld of forty per cent of 
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times in the space of three or four hours. By this time the grain has ab- 
| sorbed enough water to be easily converted iuto paste, which is done by 


| passing it twice through cylinders similar to those used by chocolate deal- 


ers. The paste thus obtained is ready for fermentation, and has then only 
| to undergo the ordinary baking process to become good bread. 


New Apparatus fer Graining Gunpowder. 

Paul A. Oliver, Wilkesbarre, Pa.—This invention has for its object to facti- 
itate the reduction of gun and blasting powder into grains of the requisite 

| size and configuration ; and consists principally in the use of a series of re- 
| ciprocating knives, which cut the cakes of powder into pieces and graduai- 
| ly reduce the pieces until the desired degree of fineness has been obtained, 
| all without creating waste in the form of dust to such an extentas the 
same is being created by the devices now in use. The invention also con- 
| sists in the combination with said reciprocating cutters of adjustable feed 
| devices for moving the powder to be cut, and of means for cleaning the 


| knives of any powder that may adhere to them. 


Improvement in Oyster Tengs. ~ 


Isaac Smith, Bruceport, Washington Territory.—This invention consists 
in providing the head of a pair of oyster tongs with transversely perforated 
ribs so as to render the bars more readily and conveniently detachable. 


Impreved Cultivator Plow. 

Cealy Billups, Norfolk, Va.—This invention relates to double mold board 
| or shovel plows, and consists in constructing the wings not only with a per- 
foration by which they may be bolted to the shoe, but also with a separate 
stud on the inside of each shank, which serves to take the strain off the 
screw andhold the wing securely in position. The ratchets or notches on 
the side of the shank and shoe, by which this object was accomplished in 
the improved calt!vator plow, patented May 7th, 187, are somewhat difii- 
cult to cast, and hence more expensive than the simple stud under the pres- 
ent plan, while parallel series of perforations allow the required adjust- 
ment. The invention also consists in the mode of giving adjustment to the 
pitch of the plow by a sliding slotted wedge arranged between the standard 
and beam, whereby, by simply loosening a single clamp screw and moving 
the wedge in either direction, any desired degree of pitch may be obtained. 
The invention also conrists in a new mode of arranging the handles with re- 
spect to the plow irons by attaching them sbout midway between sole and 
beam, and so that they will be brought into an oblique plane passing under 
the shovel or plow. This arrangement is found by practical experiment to 
give the plowman an easier and more complete control of the plow. 


Improved Manufacture of Jewelry. 
Shubael Cottle, New York city.—This invention consists in a new method 
of forming an inner barrel on a Jewelry base, and in certain novel means by 
which it is effected with great celerity and economy. 


Improved Piane Action. 

John Shandelle, Huntsville, Ala.—This invention has for its object to pro- 
duce a pianoforte hammer head, which shall present a thin and elastic sur- 
face to the string and retain its origina] elasticity after long and constant 
use, and the invention consists in constructing the hammer head of india 
rubber, and in providing the same with an opening near its tip or striking 
surface. 


Improved Smat Mill. 

Charles Kuderli, Waumandee, Wis.—This invention relates to a new smut 
machine in which a vertical shaft, having a series of horizontal disks and 
vertical wings, is caused to revolve within an upright cylinder of perforated 
material having horizontal inwardly projecting ribs, so that the disks and 
wings will throw the wheat or other grain outwardly against the cylinder, 
while the ribs of the latter will again throw it in toward the shaft, thus 
reciprocating the grain and insuring the desired result. 


New Mixing and Grinding Apparatus for Ink, etc. 

Joseph Martin, New York city.—A suitable vessel, the interior of which 
is made in the form of an inverted truncated cone,forms the outer part 
of the grinder. The inner part of the grinder is also made in the form 
of an inverted truncated cone, and fits into the interior of the vessel, space 
being left between the bottoms of said parte for the ink and paint to pass 
from the center of the core to its circumference. Upon the top of the core 
is attached gearing connected with the driving pulley. A tube extends 
down through the center of the core. To the upper end of the tube Is at- 
tached a vessel in which the ink and paints are mixed. A post of a smalier 
diameter than the interior of the tube passes through the core. The lower 
end of the post is secured to the bottom of the vessel, and ite upper end 
projects into the mixer. A valve retains the ink or paint in the vessel until 
it has been thoroughly mixed. To the upper part of the post is rigidly at- 
tached a cross bar or scraper, in such a position as to be close to the bottom 
of the vessel, so that the ink or paint may be thoroughly mixed before it is 
allowed to flow down into the grinder. The valve moves up and down upon 
the post. As the ink or paint passes down through the tube into the space 
between the bottom of the core and the bottom of the vessel, it is forced, by 
ite own gravity and the centrifugal force dered by the revolution of 
the core, to pass up between the outer surface of the revolving core and 
the inner surface of the stationary vessel, being thoroughly rubbed and 
ground during its passage. In the upper edge of the vessel is a spout, 
through which the ground ink or paint is discharged into a receiver. 





Improved Car and Cable Coupling. 

Winfield 8. Nearing, Morris Run, Pa.—This invention relates to a new kind 
of clamp which is to be attached to railroad cars or other moving devices 
for connecting them to wire or other cables that are in motion, se that 
whenever such car or device is by the clamp connected to the cable it will 
be propelled by the same, while it will remain at rest as soon as disconnect- 
ed. The invention consists in constructing a clamp of two pivoted jaws 
which are held apart by an intermediate spring, and can be drawn together 
against the rope or cable by a cam attachment to a lever that turns on a pin 
projecting from one of the jaws. 


Improved Insect Trap. 
Japhthah W. Stell, G les, Texas, assig to himself and William B. 
Cavitt, of same place.—This invention has for its object to furnish an im- 
proved ant trap which shall be so constructed that the ants can get into it 
readily, but can not get out,so that they may be easily destroyed; and it 
consists in the ant trap formed of the ring plate or disk, the two inclined 
plates roughened upon their outer sides and smooth upon their inner sides, 
and the two inclined plates smooth upon both sides. 


Impreved Cultivater. 

Frederick W. Tolley, Coxsackie, N. Y., assignor to himself and A. V. D. 
Collier, of same place.—This invention has for its object to furnish a malle- 
able or wrought iron plow standard, which shall be so constructed that it 
will not clog or choke with sods, grass, weeds, or other obstructions, and 
to which the plow plate may be easily and quickly attached and detached. 
By suitable construction, when the cultivator is being used, the pressure of 
the ground will tend to force the plow plate upward, and thus more secure- 
ly fasten it in place. 

















Improved Wash Beiler Attachment. 

Edward Choate, New York city —This invention has for ite object to fur- 
nish an improved automatic cireulator for wash boilers, and other boflers 
and vessels in which steam is used as & cleansing, bleaching or cooking 
agent, and {t consists in the flanged plate provided with a discharge pipe, 
and having one or more openings formed in the flange at the end of the 
plate furthest from the pipe, and half an inch, more or lese, below the said 
plate. 

Impreved Wagon. 

John N. Stewart, Belfast, Me.-This invention bas for its object to im- 
prove the construction of slung bodied carts, in which the cart body rests 
upon springs which rest upon the middle part of a crank axle, so that the 
cranks of the axle may be securely supported in positi ; and tt siste in 
the slotted stakes in combination with the bends or cranks of the axle, and 
with the cart body resting upon springs attached to said axle. By this con- 
struction the axle will be held firmly in position, however much the body 
may move up and down upon the springs. 

Improved Turn Table for Railroads. 

John Enright, Cleveland, Ohio.—The invention consists in a turn table for 
railroad cars or locomotives made fa two parts, constructed and applicable 
to each other so as to exclude dust and prevent obetractions to its easy 
movement. It also consists in forming a step and groove enlarged to re- 
ceive lubricating material. 


New Steam Coupling for Heating Railread Cars, 
Wm. N. McDuffey and Benjamin F. Jaques, Petersburg, Va.—The invention 
sists ina pling wherein the steam inlet and outlet valves apd the 
grapples which hold together the two parts are op Mt ly by 
the same device and by the same movement. The invention also consists in 
combining,with the heating pipes or coil,a pipe which carries the condensed 
steam back to the feed water chamber, tank or vessel connected therewith 


New Machine for Bending Bars and Tubes. 

Amos Harris, of Mi polis, Minn., asel to himself and Franklin L. 
Putnam, of same place.—This invention relates to an tmproved apparatus 
for straightening or bending metal bars, shafts, tubes, rods, etc.; and it con 
sists in the combination of a hook, a screw, and « bearing plate, forming a 
clamp adapted to control wearing substances on opposite sides of an arti- 
cle to be bent or straightened, and can be used to draw such surfaces 
nearer together or spread them further apart until the desired effect has 
been obtained. The invention ie applicable to all shafts, etc., while the same 
are in lathes or hung in bearings in shops, or in any other position what- 
ever. 
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Impreved Elevater. 

Andrew Blass and David Brown, Brooklyn, N. Y.—Tbis invention relates 
to elevators in hotels and other bal!dings, whether used for elevating pas- 
sengers, baggage, or merchandise, end consists in one or more plates or 
shutters connected by chains or ropes with the bottom of the car or freight 
platform, so as to partition off ané close the elevator well when the car 
or platform is raised, thus preventing danger to life from falling down the 
well, and stopping the draft of air and closing the communication by 
which fire is apt to spread from one story to another. 


Improved Oscillating Chair. 

William T. Doremus, New York city.—This invention has for its object to 
furnish an improved oscillating chair, and consiste in the combination of 
one or more hinges and one or more rubber blocks with a pedestal and chair 
seat, and in the bination of a y nut, hollow screw, rigid plate, 
hinged screws, and rubber block or blocks with each other and with the 
pedestal and seat of a chair. , 

Improved Saw Filing Apparatus. 

Frederic E. Frey, Bucyrus, Ohio.—This invention relates to a new grinder 
maciine for sharpening or gumming saws, circular or upright, sharpening 
molding bits, or other articles for which emery or grinding wheels are used. 
The invention consists more particularly in hanging the emery wheel in a 
jointed frame, which, by virtue of its several joints, is under full and abso- 
lute control of the operator, who can therefore set and apply the grinding 
wheel at any suitable angle to the article to be sharpened. 


Impreved Reflecting Lamp Chtaney. 

Adam Kunkle, Birmingham, Pa.—This invention has for its object to fur- 
nish an improved lamp chimney which shall be so constructed as to throw a 
stronger light and be less liable to break than the ordinary glass lamp chim- 
neys, and which will not require a shade when the jemp ts used for reading, 
sewing, and similar purposes, and which shall be easily cleaned. The chim- 
ney is a cylinder of suitable material, with ite axis horizontal, in the open 
ends of which are placed lenses. 


Improved Nat Leck. 
Bernhard Fiirst and Peter Oettinger, Lacon, Ill.—This invention relates to 


a new nut lock in which a spring dog fits into a recess or chamber of the nut 
to bite against vertical grooves or creases in the screw. 
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Facts for the Ladies.—Miss Ellen Ferris, Troy, N. Y., earns annually 
about $700 with her Wheeler & Wilson Lock-Stitch Machine. See the new 
Improvements and Woods’ Lock-Stitch Ripper. 








Inventions Patented in England by Americans, 
{Compiled from the Commissioners of Patents’ Journal.) 
From January 1 to January 2, 1878, inclusive. 
CrusHine Stone, eto.—A. H. Smith, Brooklyn, N. Y. 
Dres.— C.F. Wilsen, Northbridge, Mass.; 8.H.Miller, J.E.Folk, Brooklyn,N.Y. 
Horss Beusnine Macuine.--J, H. Small, Buffalo, N. Y. 
Paper RULING Macuine.—E. D. Averell, New York city. 
Prerarine Corronx.—T. C. Craven, Hudson, N. Y. 
SappLe Cuain.—W.B.McClure, J.C. Graham, H.O.Claughton, Alexandria,Va. 
SPINNING MACHINERY.—O. Pearl, J. B. Battles, Lawrence, Mave. 





NEW BOOKS AND PUBLICATIONS. 

THE NATIONAL BUILDER, a complete work on Constructive 

Carpentry—for the use of Architects, Carpenters, Build- 

ers, and Stair Builders. By James H. Monckton, New 

York : Orange Judd @ Co,, 245 Broadway. Illustrated, 
Price, $12. 

A finely printed quarto volume, forming an exhaustive treatise on the sub 
ject to which it is devoted. The simplest methods of finding all joints and 
geometrical forms are given, including splayed work, groined ceilings: 
framing, roofing domes, niches. raking and level moldings, ete. The topics 
of stair building and hand railing are treated in an extirely original and 
excellent manner. The work contalns ninety-two hand ly ted 
plates, with one thousand figures printed in colors, presenting designs for 
stair cases, newels, balusters, end other carpentry. The trades and profes- 
sions for which this book ts written will find in ft a great amount of valuable 
information condensed into the smallest compass. 


THE OWENS CoLLEGE Jun1oR CouRsE OF PRACTICAL CHEM- 
ISTRY. By Francis Jones, Clinical Master in the Grammar 
School, Manchester, England. With a Preface by Profes- 
sor Roscoe, F.R.8. Price $1.25. New York: Macmil- 
lan & Co. 

This is an admirable text book, written with the careful attention to de- 
tail necessary in an elementary work. Although intended, as its title page 
indicates, for the use of beginners, it may be read with profit by all students 
of physical science. Any one who becomes thoroughly acquainted with the 
contents of this little book will have a well grounded knowledge of the 
principles of the chemical world. In teition, the catechism at the end of the 
work will be found exceedingly valuable. 


THE PRACTICAL MAGAZINE; an Illustrated Cyclo f 
Industrial News, Inventions, and poral nny Pr 
2s. 6d. monthly. Published for the Proprietary, at 7 





Printing House Square, London, England. 
A substantial publication, iustrated with numerous engravings, among 
which we observe Mr. James Short’s loom, the illustration and description 
of which are extracted from our pages. The magazine is well trinted, and 


like most English industrial publications, has ite advertising pages wel! 
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The Charge for insertion under this head is $1 a Line. 





All Hot Air Furnaces changed to Steam— 
Same heaters and registers; no boiler; one Furnace, or 
whole Patent. H.G. Bulkley, Cleveland, Ohio. 

Water Front, also Stores or Lots to Rent, 
Delancy St., E. River. Andrews Bro.,414 Water St., N.Y 

Nickel Plating ; a new and superior mode, 
not infringing Patents, for sale and references given by 
A. Scheller, 121 Forsyth Street, New York. 

Buy Gear's Improved Variety Moulding 
Machine. Warerooms, Boston, Mass. 

For Sale, Machine Shopand Foundry. Ad- 
iiress, Wagoner & Matthews, Westminster, Md, 

Sperm Oil—No lubricator like it. See Kel- 
logg’s advertisement on another page. 

Patent Steel Measuring Tapes mannfectaned 
and sold by W.H.Paine,Greenpoint,N.Y. Send forcircular. 

For Sale, or Worked on Royalty, the Patent 
Weighing Scoop, indispensable in all Families. D. H. 
Priest & Co.,8 Tremont Row, Boston, Mass. 

Iron Roofing. Scott & Co., Cincinnati, Ohio. 

Manufacturers of Submarine Excavators, 
Address, with Circular, Geo. W. Parsons, Salisbury, Md. 

Wanted—A good Second-hand Portable En- 
gine on Wheels,6o0r8H.P. Address, with price and full 
particulars, T. F. Cramer, Woodsboro, Frederick Co., Md. 

Shafting and Pulleysaspecialty. Small or- 
ders filled of as good terms as large. D. Frisbie & Co., 
New Haven, Conn. 

Steel Castings to Pattern. Can be forged, 
welded, and tempered. Address Pittsburgh Steel Casting 
Company, Pittsburgh, Pa. All work warranted. 

A Superior Printing Telegraph Instrument 
(the Selden Patent),for private and short lines—awarded 


the First Premium (2 Silver Medal) at Cincinnati Expo- | 


sition, 1872, for Best Telegraph Instrument for private 
use—is offered for sale by the Mercht’s M’f’g and Con- 
struction Co., 50 Broad St., New York. P.O. Box 6865. 


Jos. Minchener,Machinist,of Troy, Alabama, | 


offers his services as Ageut, to represent any thing that 
may be of use to Planters, Builders, or Manufacturers. 

Wanted, a Machine to make a flat flour bar- 
rel hoop out of black ash timber; also, any Machinery 
that will decrease the cost of making Flour, Fruit, or 
Lime Barrels; also, a Machine to shave a flat hoop ready 
for the barrel. Address P. O. Box 2533, Buffalo, N. Y. 


Good Words for the “ Gardner’—Fron | 


delphia. Dear Sir:—At the gas explosion which occur- | 
red at our store, No. 56 Maiden Lane, New York, on the | 


Sist of December, the Gardner Fire Extinguishers pro- 


Powers & Weightman. Philade)nbia, January 6, 1873. 
D. B. Waggener, Secretary, No 1806 Chestnut St., Phila- 


& Weightman. 


To Machinists and Manufacturers in want 


of a prompt, energetic man of long experience to take | 
charge of work, or act as Agent. Address Carrier, 9% 
P. O., Philadelphia, Pa. } 
Buy Wood Working Machinery of Gear, | 
Boston, Mass. 
To G. G. L.—Having had experience with | 


some patents for chemically preparing and dyeing moss | stamp ink used on a ribbon stamp for canceling pur- | 


for mattresses, will communicate with you, with your | 
full address directed to H., Box 214, Plainfield, N. J. | 
Hydraulic Presses and Jacks, new and sec- 
ond hand. KE. Lyon, 470 Grand Street, New York. | 
Foot Lathe for $22. Goodnow & Wightman, | 
28 Cornhill, Boston, Mass. 
Wanted, reliable and responsible parties to | 
Sell Engines, Saw Mills, and other machinery manufac- | 


nae -_ 
The Be Manuf: Co. make a specialty 
of the economy and safety in working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 
Absolutely the best protection t Fire 
Bab zs Extlaguisher. PW. Farwell, ig 
Broadway, New York. 


Steel Castings “To Pattern,” from ten Ibs, 
upward, can be forged and tempered. Address Collins 
& Co., No. 212 Water 8t., N. Y. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B. Davis & 
Co., Hartford, Conn. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tires.Address D. D. Williamson, 82 Broad- 
way, N. Y., or Box 1809. 

For Steam Fire Engines,address R. J. Gould, 
Newark, N.J. . 

Brown’s Coalyard Quarry & Contractors’ A 

paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro.Al4 Water st.N. Y. 
Millstone Dressing Diamond Machine— 
Shnple, effective, durable. For description of the above, 
see Scientific American, Nov. 27th, 1969. Also, Glazier’s 
| Diamonds. John Dickinson, 64 Nassau St., New York. 





| Bolting as is Belting—Best Philadelphia 
| Oak Tanned. C. W. Arny, 901 and 308 Cherry Street, Phil- 
adelphia, Pa. 


Mining, Wrecking, Pumpi 
| Irrigating Machinery, for sale or rent. 
| Andrew's Patent, inside page. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

The Berryman Heater and Regulator for 
| Steam Boilers—No one using Steam Boilers can aftord to 
| be without them. I. B. Davis & Co. 
| Always right side up—The Olmsted Oiler, 
} enlarged and improved. Sold everywhere. 
| Gatling guns, that firg 400 shots per minute, 
| witha range of over 1,000 yards, and which weigh only 

13 pounds, are now being made at Colt’s Armory, Hart- 
| ford, Conn. 
Electro Gold and Silver Plater on all metals, 
| of 12 years’ experience, is open for an engagement. Ad- 
| dress S. C.,99 Union Street, Newark, N. J. 
| Hand Brick Machine—Parties building a 
| machine that will re-compress the brick after moulding 
| and partially dried, will please address the Editor of this 
paper, Box 773, New York City. Send circular. 


, Drainage, or 


e advertisement, 











1.—V. asks: Whatis the cause of the scale 
cured from you were used to great advantage. Powers | which is found on malleable iron castings ? 
| 


2.—C. asks if there isanything’ better than 
wax to fill cracks in wood previous to varnishing; if so, 
what is it? 

3.—H. L. B: asks: How ean I remove paint 
(in pinhead spots) about a year old, from plate glass 
windows ? 


4.—H. L. B. asks how to make the carmine 


poses. 
5.—C. asks: How can I case-harden part of 
an object, such as the face of a hammer head, and leave 
the rest soft ? 
6.—J. B. B. asks: What varnish or conapo- 
sition will make cloth waterproof without causing it to 
be stiff and sticky, or to lose its color? 


gyroscope. Consult Peck’s “Mechanics for Schools,” 
etc. We will endeavor to find space and time to trans- 
late it into less purely mathematical language at some 
future time. 


E. O. McC. asks: How far can water be 
drawn on a perpendicular, with a fire engine ? Answer: 
Probably not 30 feet. 38°95 feet is the highest that a col- 

| umn of water can be supported by ordinary atmospheric 
pressure. 
| J. V. H.N. says: I havea little turbine 
| wheel with which I run my printing presses. It is situ- 
ated in my second story. The manufacturer stated that 
| I would lose no power by placing it there, provided I 
made a draft tube of the discharge pipe, by inserting its 
end in a tub of water and making it air tight. I had the 
discharge pipe made siphon like at the lower end. The 
query is: Do I lose power by the siphon arrangement; 
| and, if it is not perfect, would I lose power by the water 
| and tub arrangement, and if so, how much? If I lose 
power by either arrangement, I should like to know, for 
| in that event I would place the thing in my cellar. Answer: 
Any arrangement by which you make a complete seal of 
the lower end of the discharge pipe against the ingress 
of the air, and thus retain the tube full of water, will be 
effective with a properly constructed wheel, provided 
that itis not placed at a greater hight above the dis- 
charge opening than that due the pressure of the atmos- 
phere, and provided that the arrangement does not im- 
pede the flow of the water. If the seal is imperfect, 
head is lost and also a proportionate amount of power, 
by the entrance of the air. 


J. F. asks which will be most effective, a 
circular saw with 48, or one with 26 teeth, in cutting pine 
board. Answer: The size of saw or speed of its periph- 
ery should be given. We cannot give a definite answer 
| as the question is asked, At one speed, the teeth might 
be set too close if 48in number, and at otherspeeds, they 
would be too far separated if 26 were used. 
| O. K. asksif it is advisable to drivea 4} 
| feet burr milistone with a quarter twist belt from fhe 

engine shaft to the spindle, and how wide must the belt 
| be. Answer: We do not like quarter turn flat belts, but 
| properly arranged, and with plenty of length, they some- 

times do well. Try an 8 inch belt, if you have good dis- 
| tance between the stone and the line shafting. 


| J.P. W. says: I have lately put into my 
shop a ventilator 14 inches square and about 14 feet long, 
extending from the ceiling overhead,7 feet out of the 
roof. I have a hood at the top to cover it, which can be 
raised any distance, from 2 inches to 8 feet: but it will 
not draw. A current of air sets downwards most of the 
time. What is the trouble? Answer: We presume that 
| an equally large volume of air rises through the chimney 
or elsewhere, where the upward draft is more powerful. 
| 


| 1. I. F. asks: In making the driving or 
| band wheel of a common horse power larger, to increase 
speed, what proportion in length ought the levers to be, 
| tomake any gain in favor of the team, if any,as the 
| larger the circuit the slower is the speed? Answer: In- 
creasing the size of the band wheel in the horse power 
machine will increase speed of driven pulley at the ex- 
pense of the driving force, which will diminish in simi- 
lar proportion. No alteration for the purpose of regain- 
| ing the lost advantage will be successful except by sac- 
| rificing the speed gained. 


O. N. asks: Which end foremost will a log, 
| thirty feet long and twenty inches in diameter at one 
| end, tapering to a point at the other, tow easiest in 
water? Answer: The log will move more easily with its 

sharp end foremost. The principal resistance in pro- 
pelling properly formed bodies in water comes from the 
| friction between the surface of the body and the water. 
| In the case of a blunt log ora blunt vessel, the resistance 
| is inereased by the piling up of the water in front. If 
the log is moved sharp end first there is no front piling 
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tured by the Mansfield Machine Werks, Mansfield, Ohio 7.—C. asks: Can corundum be used for | of the water, but the latter ie divided and swings away 


For the Best Circular Saw Mills and Steam | 
Engines, Stationary and Portable, of all Sizes, apply to | 
the Mansfield Machine Works, Mansfield, Ohio. 

For Wait’s Improved Turbine Water Wheels, 
Improved Mulay, Gang, and Circular Saw Mills, Paper | 
Engines, Rope Cutters, &c. &c., address Marihew & Van | 
Wormer, Successors to P. H. Wait, Sandy Hill, N. Y. 

All Blacksmith Shops need a Holding Vise 
to upset bolts by hand. For such, address J. R. Abbe, 
Manchester, N. H. 

Circular Saw Mills, with Lane’s Patent Sets; 
more than 100 In operation. Send for descriptive pam- 
phiet and price Mest. Lane, Pitkin & Brock, Montpe- 
lier, Vermont. 

First Class Bed and Platen Printing Presses 
to order on short notice by Sullivan Machine Company, 
Claremont, N. H. 

Machinists—Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and | 
Drills, Price List free. Goodnow & Wightman, 23 Corn- | 
hill, Boston, Mass. 


Wanted, by T. R. Bailey & Vail, Lockport, | 





grinding on a wheel, like emery, and is it better than em- 
ery for grinding stee) and iron ? 

8.—A. M. J. says: I would like to know 
what cement, if any, there is that will stop the leakage 
of crude petroleum from iron tanks which are caulked 
and riveted. ° 

9.—J. E. F. asks how to preserve and stuff 
birds, and how to dress their feathers, which get spoiled 
in killing. 


10.—L. H. W. asks: How can I temper 
small pieces of steel wire, 1-16 of an inch in diameter 


and lessand linchlong? I wish to temper 100at a time. | 











E. 
G. G. 8. asks: What is the present variation 








of the magnetic meridian from the true meridian? What | 


is its variation at different times since 1750? Is it still 
moving westward, and has it been so through that entire 


sidewise with little or no resistance, like the pendulum 
| of a clock. 


T. R. L. says: Last summer I noticed on 
| the grass of my lawn a circle or ring of a bluish or ash 
| color, about 8 inches wide and 10feetin diameter. Upon 
| examination I found that each blade of grass composing 
| the circle was covered on both sides with a kind of mil- 

dew, which, when undisturbed, was of the bluish color; 
| but when rubbed between the fingers, it became black. 
| The grast was about 4 inches long, and when the mower 
was run through it, this substance rose in a cloud and 
was blown away. On another part of the lawn, there 
| was another portion of a circle,about one half. AsI 
never saw one before, can you let us know what caused 
it, and why it assumed the circular form? Answer: It 
would be impossible to give a positive answer without 
some of the substance for microscopical examination. 
| But itis very probable that a mushroom would have 
| been found in the center of the circle, and that the 
| “mildew” was caused by a scattering of the myriad 


spores of the fungus. 
| E,A.N. says: A discussion has arisen be- 


S. Y., Planer, Bew or second hand, to plane 5 to 6 ft. | period, or has any change from the west to east taken | tween myself and an old experienced engineer relative 


ong, 2 to % inches wide. 


| place? Ifso,whendiditoccur? Answer: Theinforma- | to some trouble that I am having with the feed pipe of 


All Fruit-can Tools,Ferracute,Bridgeton,N.J. | tion desired can be obtained from the United States | the engine that I have charge of, The bends in the heat- 


Nickel Salts and Ammonia, especially man- 
ufactured for Nickel Plating, also “ Anodes,” by L. & J. 
W. Fenuchtwanger, % Cedar Street, New York. | 

“Minton & Co.'s Tiles,” by appointment, Gil- | 
bert Elliott &Co., Sole Agents, Mo. ii Clinton Place, 
Sta St., New York. 

For2,4,6&8 H.P. Engines, address -T wiss 
Bro., New Haven, Conn. 

English Patent--The Proprietors of the 
‘Heald & Cleco Centrifugal Pump” (triumphant at the 
recent Fairs), having their hands full at home, will sell 
their Patent for Great Britain, just obtained. A great 
chance for business ia Engiand. Address Heald, Sisco & 
Co., Baldwinsville ,N. Y. 

For the best Presses and Dies and all Fruit 
Can Tools, apply to Blise & Williams, 118 to 120 Plymouth 
$t., Brooklyn. 

American Boiler Powder, for certainty, safe- 
ty, and cheapness, “The Standard anti-incrustant.” Am. | 
B. P. Co., Box 79%, Pittsburgh, Pa. 

Scale in Boilers. I will Remove and prevent 
Seale in any Steam Boller, or make no charge. Send for 
circular. Geo. W. Lord, Philadelphia, Pa. 

Ga , for Locomotives, Steam, Vacuum, 
Air, and Testing purposes—Time and Automatic Record- 
ing Gauges—-Engine Counters, Rate Gauges,and Test 
Pampes. All kinds fine braes work done by The Recording 
Steam Gauge Company, 91 Liberty Street, New York, 

Dobson’s Patent Scroll Saws make 1100 
st-okes per minute. Satisfaction guaranteed. John B. 
Sehe..ck’s Sons, 118 Liberty St., N. Y. 


Peck’s Patent Drop Press. Milo Peck & Co., 
New daven, Conn. , 
Saws. The genuine 
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Coast Survey Report. The variation is still moving | 
westwardly and has been continuously since the date | 


given. The exact variation at the given locality can be 
determined at any time by any surveyor who understands 
his business thoroughly. Apply to the nearest one. 


A, H. 8. anys : L intend to build a residence 
next spring, and desire to make the house warm and rat 
proof, if it can be done without too much expense. I 
proposed to fill every space between the studding with 
brick and mortar, leaving space of 1k inches for room 
for plastering. Iam recommended to fill spaces with 
dry sand or dry ashes sifted fine. If I fill with brick, I 
must haul them, by team, 8 or 9 miles, while sand may be 
obtained within haifa mile at triflingcost. Which had I 
better use formy purpose? Will not sand rot wood work, 
even if putin dry? Will the small nails used to nail on 
the lath be sufficient to sustain the pressure of the sand, 
the studding being 15 or 16 feet high? It is suggested 
that sand would stifle any fire that might start by clos- 
ing around it, thus rendering building much safer. An- 
swer: There is danger of the outside boarding becoming 
open by shrinking and warping, in which case the sand 
will ran out through the open joints or laps. Dry sand 
has been used for deafening between floors to the extent 
of four inches in thickness, but a special boarding is put 
in to receive it, 80 as not to bring the weight upon the 
plaster ; the result in this case as to dry rot has not been 
determined. But timber encased in plaster and in iron 
has developed a very dangerous rot in this city. Your 
safest plan will be to interlath between the studs and 
plaster one good coat, if you do not wish to incur the 
expense of brick filling. But you had better fill in at the 
end of your floor joists with brick, se as to cut off the 
connection of the floor spaces with the wall spaces, and 
60 prevent the passage of wind or rats into the floors. 


8. J. H.asks: Why does nota top fall when 
spinning, the same as when it isnotspinning? Answer: 





six foot cross cut and buck saw, $6. E. M. Boynton, #0 
Beeckmax Street, New York, Sole Proprietor. 


The principle is, in some respects, similar to that of the 


er last but a very short time, and I have had to renew 
the whole pipe from the pump to the check valve (some 
parts of it several times) in the last twelve months. The 
tank is round, and about 8 feet in di ter at bottom, 
and just taper enough to hold hoops; itis between 8 and 
9 feet high and israised 9fectfrom the ground. The pipe 
from the tank to the pump is one inch gas pipe. The 
pump has a solid plunger 2% inches in diameter and the 
pipe that troubles is 1 inch gas pipe. The old engineer 
contends that the pipe is large enough,and that the 
water contains some mineral] that injures the iron when 
heated ; I say that the pipe is entirely too small, and I 
suggested to him that the pressure of the tank greatly 

sisted the at phere in promptly filling the vacuum 
produced by the pump, while the heat communicated to 
it (the water) would expand it and thus, having the 
pressure in boiler to contend with, would create great 
friction. In proof of my position, I called his attention 
to the stand pipe (which is 144 inch gas pipe from the 
check valve to the boiler) and is seemingly as sound now 
as when putin. Will yougive your views on the subject ? 
Answer: We think the pipe too small altogether, unless 
the pump runs very slowly indeed. If the trouble arises 
from oxidation by anything dissolved in the feed water, 
it should be easily detected. 


D. M. says: I havea brick building covered 
with tin, with a parapet roof; and —s Sasene in 
putting on the tin, it leaks badly, especially during yery 
heavy rains. The mechanic blames the tinner, and the 
tinner the mechanic. I think both areto blame. Please 
advise me whether I had better tear off the roof or not. 
Ihad the parapet roof to secure safety from fire from 
buildings a short distance off. It may be best to change 
the roof from a parapet. Answer: Do not alter the 
parapet, but insist upon the tinner’s making the roof 
tight. He should find the openings in it and solder them 
tight ; and if the parapets are of brick,as we presume 
they are, he should take paint skins and cement the joint 
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where the tin enters the brick work. Most likely the 
fault lies here. 


O. H. asks: What power for each square 
inch of water passing through pipes from an elevation of 
400 feet a distance of five miles could be obtained? I 
am desirous of this information, as my farm is about the 
above distance from the water works,and the water 
pipes to supply the city are more than half the distance 
down in the streets ; and if I could convey the water the 
distance named, it seems to me I should have, with a five 
or six inch pipe, a power to cost less than to build a 
steam engine of ten horse power. Answer: Every ten 
gallons of water, under the head indicated, is capable of 
developing about a half horse power, if used in an ordi- 
nary water wheel of small size. The pressure will be 
likely to vary immensely from that due the head with the 
greater or less t of water used in the city, and the 
friction of the pipes will cause considerable loss. The 
power actually derived from the source referred to will 
be probably but a small proportion of that due the head, 
but we canzot undertake to say how small that friction 
may be. We should anticipate that steam power would 
be cheaper than water power, and also more reliable, 
under such circumstances. 


IL. P. H. asks: When was the game of chess 
invented, and by whom, and in what country? Who is 
the standard authority on such games? Are there any 
reliable books on taxidermy, and whose is best for begin- 
ners in that art? Can you inform me where Balern is lo- 
cated, as I cannot find it on any of the maps? I think it 
is in the Austrian empire or near it. Answer: The game 
of chess is said to have been invented in India 5,000 years 
ago. Staunton and Hoyle are the standard authorities. 
Professor 8. F. Baird has published directions for taxi- 
dermists in the Report of the Smithsonian Institute for 
1856. Baiern is the German name for Bavaria. 


J. asks for a simple method of detecting 
explosive oils, and states that his neighbors use a burn- 
ing fluid of which the vapor escapes through * burner. 
He believes a good refined coal oil to be preferable to 
this fluid, whatever the latter may be. Answer: A per- 
fect test for mineral oil was described on page 341 of our 
last volume, under date November 30, 1972. J.’s letter is 
one of many asking for instruction on practical matters 
which come to us every day, answers to which have been 
already published in our journal. Better evidence of 
the continued usefulness of the SCIENTIFIC AMERICAN 
could not be adduced. 


C. H. says: On December 13, about sunset, 
there was a bluish light, apparently about the size of a 
common barrel, ata considerable hight in the air. It 
traveled westward, and would not have been noticed by 
many but for the tremendous noise, which jarred the 
earth and made the windows rattle. It continued roar- 
ing all over the sky for several minutes. What was it? 





it would be easy to account for the phenomenon; but 
wanting that appendage, science fails to offer a satisfac- 
tory_solution. 

W. H.C, says: I have had an argument 
with a friend, who takes the position that the sails of a 
ship, being the first part seen as she approaches, is not a 
proof of the rotundity of the earth. He argues that the 
circle of the earth’s circumference is too great, and ap- 
proaches too near a straight line to produce this result 
within the distance that a ship can be seen with the 
unaidedeye. Howisthis? Whatistherotundity ofthe 
earth permile? Answer: Eight inches.—How far can a 
large ship be seen on a smooth sea? Answer: About 17 
miles, if the masts are 200 feet high.—Suppose a straight 
line, 50 miles long, to touch the circle of the earth at the 
center of the line, how far would each end of that line 
be from the circle? Answer: About 417 feet. 


R. H. M. says: We have two flue boilers, 
each of the following dimensions: 16 feet long, 4 feet di- 
ameter, with 48 three inch tubes; the grate surface is 5 
feet by 4feet. They are said to be of fifty horse power 
each, We have also two other boilers, each 16 feet long, 
4 feet 6 inches diameter; one has 64 three inch tubes, the 
other, 62. The grate surface is 5 feet by 4 feet 6 inches ; 
said to be of horse power each. On the last named 
boilers our working p e is 80 p ds; we very fre- 
quently find great difficulty in keeping up this pressure, 
with only one hundred horse power of work on our en- 
gine. The length of steam pipe is barely 50 feet, con- 
sumption of fuel, 6 tuns best soft coal, in twenty hours. 
What I desire to knowis this: Is the estimated power 
correct g to di i given, allowing the 
usual percentage (which I believe is 15 per cent) for 
condensation, etc.? Is the consumption of fuel out of 
proportion to the amount of work obtained? And is the 
grate or fire surface sufficient? Answer: Good builders 
of steam boilers usually allow twelve feet of heating 
surface per horse power, and, with good engines and 
boilers, it is sufficient. Five hundred and sixty pounds 
of coal per hour, with a good engine and boilers, should 
give at least 120 indicated horse power, and with the best 
engines and boilers in the market, 100 horse power should 
be obtained with a consumption of one half the amount 
of coal given by our correspondent. The proportions of 
the boilers described seem to us good. Examine the en- 
gine and the setting of the boilers. There is a serious 
defect somewhere. 


C, F. W. says: In estimating the power of 
antifriction cams, I take it for granted the law is the 
same as for an inclined plane, namely, as often as the 
hight is contained in the length the power is doubled; 
but in my case the length of the plane is 6 inches, the 
hight 3 inches, and when used, both planes work at the 
same time, but the hight is double, making 6 inches. Is 
there, or is there not, any power gained besides what is 
gained by the leverto work the same ? Answer: The rela- 
tion of force exerted to resistance overcome, in the whole 
combination, can be determined by multiplying the force 
exerted by the distance over which it moves in its own di- 
rection and dividing by the distance traversed by the 
table of the press. The result gives the resistance which 
may be overcome,whatever the intermediate mechanism, 
and provided there is no friction. 


M. D. K. asks: 1. What is the highest speed 
attained in printing cards, circulars, etc., and what is 
the name of the press? 2. How can I ascertain the 
power of a toy steam engine? 8. Is there an illustrated 
dictionary of mechanical terms published? 4. How are 
colored lithographs made, and are all the colors printed 
at one impression? Answers: 1. About 1,000 per hour, 
by the Gordon press or some one of its modifications. 2. 
Toy steam engines are generally too small for the ordi- 
nary formula to accurately represent. Set your engine 
to work raising a weight, and remember that force suf- 
ificient to raise 38,000 pounds afoot high in a minute 
6a horse power. 8. Consultabookseller. 4. Eachcolor 
= a lithographic print is produced by a separate impres- 

on. 

A. A. D. asks whether the power of a hy- 
draulic press is doubled or quadrupled by the use of two 
or four small pumps, which inject the water into the 
large cylinder, instead of one; or, if not, whether the 
effect of two or four of such small pumps would simp 
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rather the area, of the piston of which is equal to the 
sum of the others. Answer: To determine the powerof 
the hydraulic press, measure the diameters of the pump 
plunger and the ram of the press. The square of the di- 
ameter of the ram is divided by the quantity obtained by 
multiplying the square of the diameter of the plunger 
by the distance from the center of the plunger to the 
fulcrum of the pump handle and dividing by the whole 
length of handle. The result will be the number of times 
that the force exerted by the press exceeds that exerted 
on the pump handle. Friction is not considered. The 
action of four small pumps worked by the same handle 
would be equivalent to that of a single pump of double 
diameter, that is, of area equal to the four combined. 


J. K. asks: Is it safe to use any remedy, 
when chemicals are used, to remove scales boilers ? 
Answer: Mechanical means are always to be preferred, 
in the removal of scale once formed, whenever they can 
be employed. The use of chemicals, in weak solution, 
where their action can be carefully watched, is proper. 
If they contain any acid, however, they will injure the 
exposed metallic surfaces wherever they may come in 
contact with them. Some apparently harmless remedies 
produce acids by their decomposition, and serious injury 
is thus sometimes caused. 


To E. E.—To form a perfect cube in per- 


spective, inscribe a regular in a circle, then 
connect each alternate angle with the center by « radius. 
This will give a cube. . 





To W. G. B.—This communication was re- 
ceived too late to comply with request relating to an 
earlier note. The desire of our correspondent is, how- 
ever, fully complied with in our last remarks upon the 
subject of the balance wheel. The only real gain in at- 
tempting to balance a reciprocating piece by a rotating 
one is that derived from changing the direction of the 
disturbing action of the momentum. For example, the 
reciprocating parts of a horizontal stationary engine, if 
running at high speed, produce horizontal strains which 
its foundation and holding down bolts are less well fitted 
to resist than to meet the vertical strains which are pro- 
duced by the momentum of the rotating piece, which 
may be used to neutralize those horizontal strains. 


J. H. D. says: A friend claims that,if a 
weight of 40) Ibs. be put on a wagon axle (which is 200 
Ibs. on each wheel), the pressure is the same on the 
top of the wheel as on the bottom; while I assert that, 
if there are 14 spokes in the wheel, there is just one 
fourteenth of the weight on the top. Which is right? 
Answer: The problem proposed involves the higher 
mathematics. If the rim is absolutely rigid, and if the 
joints are unyielding, the strains on the several spokes 
will vary in proportion to the sq of the i of 
the angles which they make with the vertical. In this 
case, the force resisted by the vertical spoke, either at 
top or bottom, is about two fourteenths of the total 
weight on the wheel, where all the spokes take their pro- 
portion of the weight, as indicated above. 


X. Y. Z. says: Will some one inform me 
what causes sinks, hollows, or low places in brass cast- 
ings? Answer: The defects you speak of are due to va- 
rious causes, such as uneven shrinkage, molds not thor- 
oughly dried, etc.; but principally uneven pouring and 
too little pressure in the metal from the pot. 


J. G. W. sends a mineral specimen and 
says: The piece Isend you is broken off from a larger 
piece weighing % of a pound. It was found while exca- 
vating for acellar and was embedded about three feet 
below the surface, in a soil composed of sand and clay. 
When found, it was covered with an oxide fully \ of an 
inch thick. Many who have examined it think it is of 
meteoric origin. But I have always supposed that me- 
teors contained a considerable percentage of iron ; this 
does not appear to, for the minutest particles are not in 
the least affected by a powerful magnet. Answer: It is 
not of meteoric origin, but is iron pyrites (sulphuret of 
iron) which is not attracted by the magnet 


8. 8. W. C. says: [am using a plain slide 
valve engine, 10 by 2 inches. The valve cuts off at about 
two thirds of the stroke. Is it possible to set the eccen- 
tric so as to cut off sooner and still give sufficient lead, 
without changing the length of the valve? Answer: The 
engine referred to is probably as well arranged as will be 
found possible. To cut off shorter with a single slide 
valve would probably cause excessive cushioning. To 
make a change would require, also, a change in the 
length of valve face. 


C. asks how to make a machine to sand- 
paper wood. Answer: Use canvas belts strongly sewed 
together at the ends. The threads may be so tied togeth- 
er as to leave the face on emery side of belt perfectly 
smooth and level. Size the belt with a coating of thin 
glue and then let itdry. Hand the belt over two pulleys, 
so that it can be easily turned. Use the best glue, of 
about the consistency for glueing wood; put it on hot 
with a brush, sifting the sand or emery on at once. Go 
round the belt as quickly »s possible, then lay it ona 
smooth plank, and roll the sand or emery into the glue 
as hard as possible (an iron pulley, loose on a mandrel, is 
best) ; then hang up the belt to dry. 

M. H. B. asks: How can I work a blue color 
intosoap? Answer? Ultramarineand smalts or zaffre 
are the materials used; the pigment ought to be stirred 
into the soap when the latter is in the mold. The fear 
that either of these materials will turn green is entirely 
unfounded. 


8. L. A, says that a steel fe pomey which he 
had kept ofled has lost its spring, asks if ofl affects 
the temper. Answer: The simple covering with oil can- 
not effect the hardness and elasticity of steel. It isa 
fact that ofl and fats are used to anneal steel, eapecially 
thin articles, like springs, butin this case they are dipped 
into a bath, heated to the point of ignition. Sometimes 
the tools are covered with the fat or oil, whereupon the 
latter is ignited. 
B. St. J. says: Iam 

mill, When get up steam after 








a steam saw 
boiler is cold, 








Srieutific Awerican, 


there isa thumping or pounding, like striking with a 
heavy hammer, from the time we get 5 Ibs. of steam till 
we have 40 lbs., when it ceases. What is the cause of 
said pounding? The boiler isa large flue boiler, four feet 
in diameter and eighteen feet long. The connection 
pipe from the pump is exposed three fect to the fire, and 
is a fourinch pipe. Wen in front of boiler the thump- 
ing sounds at back, and at back, sounds in front, and is 
so heavy as to jar the whole mill and to be heard four or 
five rods outside. Answer: We presume that the action 
described is due to the presence of cold water in the 
steam pipe. Open the throttle valve and the pet cocks 
in the cylinder, or in some other way drain the steam 
pipe and allow steam to blow through until the pipe is 
thoroughly warmed. 


D. M. 0. asks: Is there any process by 
which grained sugar can be made from sorghum? An- 
swer: The attempts to make granulated sugar out of sor- 
ghum have not proved economical. Several pamphiets 
have been printed by agricultural publishers on this 
subject. _ 


J. K. M. asks: What is the most powerful 
bleaching process, and how can I apply it for bleaching 
an animal substance? Answer: The best bleaching 
agent for ordinary purposes is chloride of lime, Per- 
manganate of potash is alao much employed. For house- 
hold use, what is called Javelle water, to be had ef drug- 
gists, can be used to bleach linen and remove wine stains. 


J. P. C. says: I wish to illuminate a magic 
lantern with an electric light; what is the best battery 
to use, and what is the number of cups? Are there any 

agnetic or other hi that would answer the pur- 
pose? Answer: It is difficult to wanage the electric 
light without employing Foucault's lamp, and this is ex- 
pensive. Professor Tyndall made use of three of these 
lamps at his recent lectures in New York, and ran them 
with a bichromate battery of 50 cells. It is more con- 





| venient to illuminate a magic lantern with the calcium 


light. 


J. F. asks for directions for testing bleach- 
ing powder (chloride of lime)? Answer: It i not easy 
for any one but a professional chemist to test bleaching 
powders. The directions for accomplishing an accurate 
analysis are given in Fresenius’ work on quantitative 
analysis. 


W. E. G., of Ky., sends a mineral specimen, 
asking what it is, and of what pse. Answer: It is pure 
galena, the great lead ore of commerce. 


J. M. W. asks for a demonstration of the 
manner in which a bird rises through the air without ex- 
ertion on its own part, and states that this will open a 
new field for perpetual motionists. Answer: If you 
have read the SCIENTIFIC AMERICAN carefully, you will 
know that a bird does not rise without exertion on its 
own part, and you will have a wholesome dread of any- 
thing further on the subject of perpetual motion. 


F. A. K. says: A lever L has its fulcrum at 
the angle ; the power moves the upper part, and the pres- 
sure is exerted perpendicularly at the right hand extrem- 
ity of the lower part. Another lever, of similar dimen- 
sions and with its fulcrum similarly placed at the left 
hand extremity of its lower part, is of shape 4. Which 
will exert the greatest pressure? Answer: The latter, 
ors form. If the two arms of Lt are equal in length, 
there will be merely a transmission of power, less the 
friction, and no leverage at all. But in the latter form, the 
leverage and increased}power will vary as the point where 
the power is applied is moved further from the frlcrum ; 
and the leverage will be as this distance is to the length 
of the horizontal or lower arm of the |. 


E. M. asks: What cheap preparation can I 
use to make a box water tight against either hot or cold 
water? Answer: Dip the box in hot paraffin. 


J. B. W. asks for information with reference 
to the commission for observing the transit of Venus 
next year. Who has it in charge, and what has been pnb- 
lished with reference thereto? He suggests that a table 
of contents for each number would be a valuable ad- 
dition to our paper. Answer: Write to Professor New- 
come, Washington, D. C., for information relating to the 
commission for observing the transit of Venus. We 
publish a table of contents for each number on our edit- 
orial page. 


C. M. asks if anthracite coal is injured by 
exposure to the weather, or by immersion in water? “I 
have soaked it in water for some days without any in- 
crease in weight.” Is carbon soluble in any liquid with- 
out chemical change? Answer: Anthracite coal is con- 
siderably deteriorated by exposure to the air,a fact that 
is too much overlooked by dealers. There is no solvent 
for carbon. 


A. G, T. says: I read the article on the use 
of arsenic in paper hangings, etc., and its effect on the 
health. I have a large case of stuffed birds in my sitting 
room, which are, of courte, prepared inarsenic. Do you 
consider them injurious to the health of the occupants 
of the house; and is the profession of taxidermist an 
unheaithy one? Is Ure’s Dictionary of Artsand Manu- 
factures an illustrated work? And could! find in it fall 
descriptions of the manufacture of trams and organ- 
zine, and weaving of silk? Answers: Stuffed birds should 
be kept in close cases, and the room be well ventilated, 
as moisture and changes of temperature will liberat 
some of the poisonous arsenic. Taxidermists are liable 
to all the symptoms of poisoning unless they are very 
cautious. The article on silk manufacture, in Ure's 
Dictionary, is fully illustrated. 


D. W. P. says that he and another person 
have a dispute as to whether the heat of the sun's rays is 
increased by passing through plain glass of uniform 
thickness. “I hold thatit is not; hesays that itis.” An- 
swer: The heat of the sun’s rays is very much diminished 
in its passage through glass, but not nearly so much as 
the artificial heat from other sources. 





W. 8. B. asks: Am I right in supposing 
that a cubic foot of atmospheric alr, at a pressure of say 
one pound to the square inch, would, at a pressure of 
two pounds to the square inch occupy a space of two 
cubic feet and so on, and is it the same with all other 
gases? What is the best rule for determining the pres- 
sure of water at different hights? Answer: The volume 
of gases is governed by Mariotte’s law, which is that, at 
the same temperature, the volume occupied by the same 
bulk of air is in inverse ratio to the pressure which it 
supports. If the pressure of the column of mercury in 
a tube is equivalent to one atmosphere, adding this pres- 
sure to that which the atmosphere exerts on the mercury 
we have the air subjected to double its usual pressure, 
and it is, consequently, reduced in volume one half. If 
we subject it to a pressure of three atmospheres, it will 
be reduced to one third, of four atmospheres, to one 
fourth, of ite original bulk. The only variations in the 
law are near the point of liquefaction of gases. For 
the pressure of water, see hydrostatics in any book of 
physics. 


H. C. 8. asks if frost will follow down an 
empty pipe, covered at the top, so as to freeze at six or 








gli 


2 Ne ERR 








—————— 











twelve inches below the frost level. Or, will a hydrant 


freeze, if the pipe is empty and the cut off valve is from 
six to eighteen inches below where the ground Is frozen ? 
Answer: If both the pipe and the hydrant are empty, 
what is there to freeze ? 


J. L. asks: Is the air which is injected into 
the receiver or heater of the caloric engine warmed by 
the exhaust before it is injected or not? Also, is the 
rigidity of a frozen road bed the only cause of the rails 
breaking? It is denied by some scieatife authorities 
that iron is less tenacious when it is frosty, but expert- 
ence seems to contradict such a theory. Answers: The 
air entering a hot air engine is not usually previously 
heated. Rails have slightly greater strength, probably, 
when cold, but they have less elasticity and consequent- 
ly are less well fitted to resist si Wep 
that the last fact may fully reconcile experimental de- 
ductions with our experience. 


E. H. B. says: The water in Lake Michigan, 
at one point, is nearly two feet lower now than it was in 
June, 1871. Some persons have an idea that the wearing 
away of Niagara Falls and the changing of the current in 
Chicago River is the cause ; but I am of the opinion that 
it is caused by the action of the elements or by evapora- 
tion. Will you please inform us what is the cause of the 
great depression of the waters of this great inland sea? 
Also where is the wash or caving in of the bluffs and 
great clay banks along this shore deposifed? The wash 
is immense every year. Answer: The hight of water in 
the great lakes is greatly influenced by the violence and 
direction of the winds prevailing during the season, as 
well as the greater or less amount of rain which has fall- 
en within the drainage area from which the water flows. 
We do not suppose thet the wearing away of Niagara 
Falls has had the effect noted, but it would probably 
require a geological survey to determine the real cause 
precisely. We presume that the sofl washed from the 
banks is widely distributed over the lake .bottom, and 
some of it is probably carried down the Niagara River. 





C. A. M. says, in answer to A. J. query 3, 
page 10, that horn is clarified by first putting into 
botling water, and, when thoroughly heated, it is placed 
upon a wooden pin of a convenient length, and scraped 
trom the tip downwards, removing a shaving the whole 
length of the horn at each stroke of the shave. It now 
has a clean surface, and is sawn into one or more cylin- 
drical pieces of convenient size, each of which is split 
lengthwise by passing it over a circular saw projecting 
through a table. These pieces are now placed again in 
boiling water, and, when hot, transferred to boiling 
whale oil, from which, while still hot, they are taken and 
rolled or flattened and placed between sheets of Russian 
iron in a powerful screw hot press. The press is made of 
several adjacent cast iron boxes containing square open- 
ings to receive the charcoal with which they are heated. 
The pieces remain in about five minutes according to 
the temperature of the press, and when removed are in 
the form of flat, amber colored, transparent plates. The 
color will be darker according to the length of time the 
pieces remain in the press. 


R. B. M. says, in answer to E. 8. 8., query 
8, page 59: Jacket your pipes with asbestos paste, one 
half inch thick, and then protect the paste by a cover of 
thin boards or tin; charcoal pulverized, or any other 
non-conducting material will answer for the jacket. I 
have jacketed my pipes with fine hay, and have had no 
freezing since. 


A. G. C, query 24, page 59, can temper his 
taps in the foliowing manner: After hardening, polish 
the bottom of one of the cutting grooves until it is 
bright (an old fine cut file will answer) ; then place the 
shank of the tap In the tongs, with point of the tap from 
you and the polished groove on the upper side, and the 
point a little elevated ; if a taper tap, the large part of 
the tap should come nearest the fire. Then move it back 
and forth over a slow fire, that has the coal charred so 
that it will not smoke. Heat evenly and slowly until the 
bright groove assumes a deep red color.—Z. D. 


C, M. says, in answer to W. L. L., who asked 
for an explanation of the configuration of frost crystals 
on windows: The crystalline forms which the yapors of 
a room assume, while being condensed on the cold panes 
of a window, depend mostly on the surface condition of 
the glass. A glass plate, absolutely clean and fiat, would 
show no forms, the frost being equally distributed. The 
wiping or cleaning of the window inside the room is 
usually done in a roundish, spiral, or scroll like manner; 
hence the first adhesion of vapor, and the subsequent 
crystallization (if we can call it so) follows these lines 
and produces the well known fern-like or leaf-like forms. 
But wipe one pane before a frost carefully by horizonta) 
streaks only, and the next to it by vertical streaks; and 
the frost crystals will be formed in the same directions, 
respectively, much more resembling those of some 
chemical salts than vegetable shapes. Snow crystals, 
forming in the air without any chemical or mechanical 
obstacles, are always hexagonal, with secondary forma- 
tions of the same system. 





H. M. W. says: C. A. de 8. wants to be 
helped in his indexing. Having had to index 29,000 words, 
I think I havea right to speak about it. In the first 
place, I got hold of a somewhat stifiish paper (old ledger 
paper is excellent); then I cut it into slips of conveni- 
ent size (1 inch by 2 inches will be about right). I put 
down on each slip one word or sentence (depending on 
the kind of index), with page and other reference if such 
is necessary. When every word or sentence which I 
wanted in the index was noted down,I got hold of 24 
cigar boxes, which I lettered from a to z. I now distrib- 
uted those slips into the boxes. This done,I put the 
contents of each box in a separate paper bag, put the 
now empty boxes again before me, got hold of a, and 
distributed all slips bearing words beginning with a be- 
tween these boxes, thus, aa, ab, ac, ad, etc., to the end of 
the chapter. Thisdone, I got hold of aa, and successtive- 
ly ab, ac, etc., and distributed those slipsfurther. When 
arranged alphabetically I pasted those slips belonging 
to a in proper order on brown wrapping paper. Having 
treated a in this way, I took hold of b, and so on to the 
end of the alphabet. It took mea fortnight (6 hours a 
day) to get through with the distribution, and after that 
the copying took me several months. 


A. G. C., on e 59, asks how to temper 
taps. He must first of all bear in mind that a tap is sim- 
ply a series of cutters on a bar; hence the cutting parts 
must be uniformly hard enough to cut, and the base soft 
as possible to insure durability. Thiscan be best accom- 
plished by dipping at as low a heat as possible and mak- 


ward until the right color is attained. This, too, de- 
pends on quality of stee! and the size and make of the 
tap, and lastly the purpose for which it is intended.—P. 
McC. 


W. A. W. says, in answer to J. E. 8. (query 
22, page 10), who asked how to make a boiler for a small 
steam engine, to be heated by a common etove: Anything 
that you can make tight, with heating surface enough 
to make the requisite amount of steam, will anewer the 
purpose. | saw a boller and furnace in Grand Rapids, 
Mich., that was made something like a box stove with 
boiler set in the top, about one half the diameter of the 
boiler being in the firebox; there was no grate in fire- 
box or fue in boiler, It.was cast fron and evidently all 
cast whole, except the bottom of the furnace and front 
end of boiler. The cylinder of engine was 8 by 5 inches. 
A safety valve one inch in diameter will be plenty large 

gh. Ten p is pressure will be all you will need, 
Why not gear up higher and run your engine at 100 rev- 
olutions per minute inetead of 150? 


J. W. says, in answer to J. E. 8., page 378, 
volume XXVII., and W. G. B., page 27, volume XXVUIL, 
on transmiseion of motion: I would say that it is simply 
absurd to refute a thing we have not seen practically 
tested. W.G. B. seems to be a true disciple of doubting 
Thomas, and much like the man who, when he heard of 
the first iron ship being built,swore it would sink. I 
simply assert that I have seen belts as wide as four inch- 
es work admirably on the plan described by me. And 
further, it has come under my notice, since 1 wrote my 
communication, that seven inch belts were worked on 
this plan at the planing mil) (recently destroyed by fire) 
on President street, Baltimore, and will be used again ia 
the reconstructed building. I have only to add that, in 
constructing the shifter, it should only allow the edge of 
the belt to come fairly with the edge of the loose pulley, 
so that the pressure of the shifter with the pliability of 
the belt brings it in contact with the revolving fast pul- 
ley, when it takes hold quite easily. 





COMMUNICATIONS RECEIVED. 

The Editor of the ScrmnTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 

On the Equatorial Protuberaace of the 
Earth. By J. H. 

On Aero Steam Engines. By D. B. T. 

On Flux and Reflux. By R. W. 

On the Action of Water on the Turbine. 
By J. B. R. 

On a Unity of Action by Inventors, concern- 
ing Foreign Patents. By J. A. B. 

On the Wheel Question. By H. E. M. 

On Protection from Fire. By H. & B. 

On Financial Science. By N. L. 

On Tidal Water Power. By W. B. 8. 

On the Astronomy of the Ancients. By C. 
A. L. 

On the Motions of the Sun. By A. D. 

On the Mineral Wealth of Virginia. By 
W. De H. : 

On Marine Camels. By E. 8. F. 

On the Servant Question. By L. C. G. 

On the Use of River Water for Extinguish- 
ing Fires in New York. By W. B. D. 

On the Detection of Explosive Oils. By J. 
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On an application for Design (7 years)....... 
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Bag holder, J. B. Brown... ...........ccsccscccecceecs 134,637 


Bag fastening, mail, W.J.Stowell.................. 184,571 
Bayonet attachment, J. W. Nefl,................... 134,608 
Bed bottom, spring, J. L. Secomb......... cecevees 194604 
Bee hive, D. Loofbourrow.................-....c0005 134,687 
Bee hives, honey box for, Johnson and Barker,... 184,674 
Bell ringer, steam, West and Parker............... 164,719 
Blower for grates, F. McOarthy...,................. 134,556 
Boller steam, F. A. Woodson........................ 134,720 
Boller, sectional steam, Babcock and Wilicox...... 184,505 
Bone black, revivifying, A. Lonsky................. 134,686 
Book, memorandum, H. M. Hinsdili................ 134,546 
Bool heels, C. W. Glidden. .....:.. 6.0... ccc ccc ce nee 134,588 


Boots, machine for, C.H., D. D., and F. M. Blake... 194,584 
Boring machine, N. R. & A. P. Merchant (r) 
Bottle stopper, A. Hebbard,......................... 134,600 





Bracelet fastening, F. Kursh........................ 134,681 
Brick machine, E. R. Hubbard...................... 134,672 
Bridle bit, J. Letehworth.....................00ss00s 134,684 
Burial casket, 8. Stetm...... 2... . occ c ccc ceccnceee 134,570 
Canal boats, propelling, A. Ames................... 134,504 
Canal boat, G. B. Martin. ...... 2.2... 0... ce cccceess 194,555 
Cane juice with sulphvrous acid, J. Dymond...... 134,655 








ing the outside hard, while the inside will be P 

tively soft when rubbed off ready for tempering. Heat 
a heavy ring (a broken pulley hub is as good as anything), 
which have on side of your fire for use while hardening 
taps, and alsoa heavy pair of tongs, made hot in the 
same way. Take the lever end of the tap with the hot 
tongs, and insert the tap in the center of the hot ring, 
but do not let it touch the sides. It is better to keep 
turning it round. If the temper draws too fast, where 
held by the tongs, cool it off; move backward and for- 





Car coupling, J. W. Bates 
Car 





Car spring, ratiroad, J. W. Culmer.................. 134,645 
Car axle body, H. G. Downs................0.ceeeese 

Caraxle, lubricating, J. R. Morris 
Car seat, railroad, A. Barney 
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Carriage, baby, C.H. Amidon, .........-..+0eeseeneee 
Carriage, child’s, J.A. Bechler......... ab 
Carriage, child’s, J. B. Wightman... 
Carriage seat, C. K. Mellinger....... 
Carriage spring, J. W. Post.............-ccecrerseees 
Centrifugal apparatus for honey, W. Probasco.... 
Chatr, L. Heywood, ....... 2... .cceceeeseeeeceneeeeeee 
Chatr, baby’s, P. Henrichs.............-++ sdevensuses 
Chair frame, Heywood and Horton.......... ‘ 
Chatr, rocking, G. BE. Lord...........-....++«++ 
Ubair seat and back, W.T. Doremas.......... 
Chair, etc., combined, H. Martindale 
Obandelier, N. L. Bradley............----.++0+ a 
(Chimney top, H. Palmer....... .<.....-ceereeceeeees 
Clamp, pole, H. Haering...........-...sceeeceesereee 
(iothes wringer, T. 0. Bogert. ..........--...- ‘ 
Clothes wringer, J. Brinkerhoff (r)........... : 
Clothes wringer, Geult and Winail...... eens sneein 
Clothes wringer, A. H. Page (©)........ 
Clothes wringer, R. 8. Cathcart.... 
Collar, J. T. Braen 
Crate, BE, QrRMBiis ice coins cssccecsecccccscsccevcccscone 
Crimping and tiuting machine, R. Werner......... 134,621 
Cultivator, W. @. Halburt 
Cultivator, J. M. Heiges........ 

Cultivator, J. Sherrill. .........ceceeceeeeees 
Cultivator, cotton, Belland Winfteld 
Gurrents of rivers, utilizing, E. Valade............ 134,618 
Derrick and crane, J. W. Kennedy...............+.. 184,677 
Door cheek, G. Rohrbaker..............-..see.seeeee 

Door, henging, G. Heegler....... 

Drawing board, T. H. Kane....... 

Dryer, Gibbs and Borwick......... 

Drills, guide for rock, A. Ball 
Eiectric measurement, L. Bradley.................. 
Elevator brake, F. P. Canfleld..................000+ 
Blevator guide, C. R. Otis.............-...-. 
Kaugine, hydraulic, R. F. Dobson............. 
Engiue, steam pumping, A.J. L. Loretz 
Exercising apparatus, H. BE. Eastman............... 
Fabrics forscouring, metallic, A. J. Vandegrift... 134,619 
Fan, automatic, A. P. Heidt...............00ee-eeees 

Pan, automatic, Lawrence and Sanders............ 
Fence, adjustable picket, J. 8. Anderson 
File, bill and letter, A.J. Marehall.................- 
hire alarm signa} box, F. Latta.............. 

Fire arm, magazine, A. Burgess.............. 
Flour, preparing, L. 8. Chichester............... ~~ 























Flowers, bleaching, etc., J. W. and M. L. Ware.... 

Fruit dryer, A. Edwards... .........-csseccereeeseees 134,528 
Fruit cans, tongs for, A. H. Johnson............... 131,604 
Gearing, E. G. Chormann. ..........-+-00--eeeceeeeee 134,642 
Genvrator, steam, J. W. Bookwalter............... 134,635 
Girders, testing, P. H. Jackson................-++++ 134,549 
Grates, blower for, F. MeCarthy.................+.+ 134,556 
AOR, TATE bs cntidvic sccindocs sopedace socccbseseode 134,679 
Harvester, J. Farrington... ..............-seecceeeeee 134,581 
Harvester, corn, W. H. Kenyon.................-++- 134,678 


Harvester, hemp, P. 8. Fitoh..............-e0eceeeee 
Harvester, grain wheei for, G. M. Patten 
Heater, feed water, Boody & Merrill... 
Hinge, F. Musser... 2.000. SS ierrereewe. 

Hinge, butt, 1. L. Thompson............-.....-- 

Horse manger, J. C. Higgings.................. 

Horse power, L. J. Bratt............cccseceeeees 

Horse power, L. Bromeon...........--. 6. -.e-eeeeeeeee 134,511 
Horse power, H. Smith, (1)... ......--ecceeseeceeeees 5,226 
Horse, sun shade for, 8. Ruth.................. 

Horse shoe nails, roll for, Harris & Dunn 
Hose suction, W.C. DOWMS........-...ceccececeeeces 
Husker, corn, J. M. Carlisle... .........ccccccceeecees 
DE, Wes Ny dalled osc kc 00s cvs ccecces 
Isinglass, manufacture of, J. Menning.. 
Jack, Ufting, W. F. Armold................-000seeeee 
Jack, lifting, J. W. Shanklard......... 
Jack, self acting spinning, J. Shaw... 
Keys for locks, W. Wilcox.................+.-ss0e06 
Kuobs to spiadies, attaching, S. Selden............ 
CE Tis SOs < charaveciécnnccceeescocvecesede 
Lamp berner, T. W. Gardner. 
Lamp burner, M. J. Wellman 
NEG SEND oho ads rudesdcs docscapcgedevesedoe 
NUEEs Ws WEEN cu dnc socernancnceacnccssessocces 
Lubricator, J. eL. Power 
Lumber dryer, A. Edwards............. 

Marble molding machine, J. Finn................... 
MAGES GOTT, Be, EGER aa ose ccsicccccccescccscscesccece 
Match cutting machine, T. G. Murphy.............. 





















Mattress stuffing, etc., moss for, A. Rock.......... 134,582 
Medical P a, W. Campbell. .............0505 134,639 
Mill, fanning, G. E. Clarke.................0...c0e0e- 134,643 
Molding, rolied iron, Manly & Sellers............... 134, 


553 
Moldings, etc., filling, Hamburger, Siskind & Klein 131,509 
Music portfolio, F.C.Schumaun.................... 
Music rack, ©. L. Ely................... " 
Muste leaf tarner, L. F. Morawetz.... os 
Nail clincher, J. Kunz.................. p warding AY 
pe ne 
Bee By SEE: ccc cecccdhvecewenose 
Organ, reed, W. H. Gerrish.......... 
Organ case, cabinet, A. J. Sorensen 
Paint, freproof, C. P. Croseman..... 
Paper begs, making, C. F. Annan 
Patterns to their plates, attaching, J. H. Harper.. 
Pavement, M. E. Worrell. ..............2.ccccccceees 134,622 
Pearl finish, producing, Beiderhase & Witteck.... 
Penetis, cutting lead, A. Warth..................... 
Photographic plate holder, J. Buchtel.... 
Physica} culture, G. B. Windship.......... 
Pietures, coloring, C. J. Mettais........... 
Pipe for aerated liquids, 0. F. Stedman... 
Pitcher cover, W. Bradley...............cccececceees 134,586 
Planter, corn, W. J. C. Crandall..................... 134,521 
Plow, 8. G. Hobson 

















Piow, gang, G. A. Groves. 
Portfolio, 5. C. Mech, (9)......cscccccccscccecsscccess 
Pot, coffee, H. J. Childs.,.................... 

Pot, coGee, BR. TH. Wae......5020.cccscccscdsccvescone 





Pamp, steam vecuum, Simpson & Drake......... : 
Ratlroad snow ram, W.C. A. Frerichs....... peed sie 134,505 
Refrigerator, 8. B. Condon.................-.eccce0s 

Rendering machine, fat, Weber & Siefert... 
Roof covering, BR. U. Piper.................+. 
Safe, fireproof, J. W. Warner 





Sash holder, Z. W. Warren...................... cans 
Satin finish, producing, Beidsrhase & Witteck.... 






Saw swaging device, C. F. Henis............ 
Seed sevarator, W. J. Walker, (r)... 
Separator, thrashing, G. W. Howe.. 
Sewing machine, E. E. Beau... 


Sewing machine motor, W. R. Dunton............. 134,526 
Sewing machine thread cutter, F. Collins......... 134,518 
Sewing machine thread cutter, Henry & Wood .. 
Sewing machine shuttles, die for, D. W. Hale..... 184,541 
Sewing machine button holer, E. Moreau 
Shoe and leather polisher, J. Day...............++++ 
Shovel, ash lifting, G. W. Dean........ ...0...+-+00e 
Sickle bars, attaching pitmen to, V. Cox........... 
Skiving counters, C. Keniston...............--.++++. 
Soap, etc., mixing, C. J. Schultze............0.+-+++* 
Spindle, bobbin for, R. Garsed.................-+++ 
Spinning apparatus, F. Tully.............+--+--+00+ 
Spirits, production of, etc., J. Dawson....... 

Spools, mandrel for making, J. W. Foster.... ° 
Spring, corset, 8. H. Barnes (1) .......-...--.s0-00++ 





Spring heads, manufacture of, G. Hopson (r)...... 5,219 
Spring for vehicles, F. K. John.............+.sseeees 134,673 
Spring motive power, T. B. Fogarty.......... --» 184,538 
Staves, machine for jointing, 8. 8S. Gray...... 134,596 
Staves, crozing and chamfering, S. 8. Gray... 184,597 
Steam hoist, C. R. and N. P. Otis.............. 184,699 


Steel, manufacture of, H. A. Levallois........ 
Steering apparatus, D. N. B. Coffin, Jr........ wn 
Stone, etc., composition for, J. J. Bartiett......... 134,628 
Stove, heating. W. B. Treadwell......... 

Stove, reservoir cooking, H. Lappin 
Stove board, etc, P. H. Rose..............--.. o 
Stove for heating, vapor, D. Berkey................ 
Stump extractor, E. Baylies.................eeeeeees 
Sugar, manufacture of loaf, E. Langen....... 
Sugar, cutting, Brunjes and Benneckendorf...... 
Table slide, extension,G. W. Townsend............ 












Tannin extracts, making, Johnson and Goodell.... 134,675 
Thrashing machine, D. C. Baughman (r)........... 5,217 
Tobacco pipes, compound for, W. E. Turner...... 134,713 


Track clearer, A. J. GOVEC...........cceseeceeeeseeeees 
Trap, animal, J. W. Greene......... 

Trap, stench, P. W. Doherty........ 

Se Es Es SI ickd<copcsccencovcocveceveseasy 
Valve check, J. C. Hoadley..........0...ceeeeeeceees 
Valve, water, W. Kearney (r) 
Vat for indigo blue coloring, G. Molt............... 


Vault, fireproof, J. W. Warner............000-s.eeee+ 134,575 
Veterinary appliance, Scott and Wilson............ 134,707 
Washboard, J. T. and F. T. McNally........ 134,607 
Washing machine, A. M. Olds 134,609 
Waxing thread, C.E. Lewis.................-++. -.» 134,606 
Wheel, paddie, Walker and Holbrook.............. 134,620 


Wheel, WASP, G. COR. 0650. cisecscccscccccccccceces 
Windlass, D. N. B. Coffin, Jr................. 
Writing tablets, A. Schindler. . 


APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed,and are now pending, 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
23,577.—Sewitne Macutne.—W.C. Hicks. March 26. 
23,589.—STeamM GeNERATOR.—A. B. Latta. March.26. 
23.598.—ScrEwW PROPELLER.—J. Montgomery. March 26. 
23,6138.—HagvEster Rake. —H. H. Scoville. March 26. 
28,622.—Cooxine Stove.—P. P. Stewart. March 26. 
28,685.—GATE For CiNaL Lock.—C.W.Williams. March 26. 
28,716.--Stove.—S. B. Sexton. April 2. 
28,735.—DovuBLE SEAMING MacuInE.—J. Wilson, C. Green, 
W. Witson, Jr. April 2. 
22,793.—Cracker Macutne.—J. Fox. April 2. 
28,826.—SxaTe FasTentne.—J.H.Coe,W.B.Sniffen. Ap. 26. 


EXTENSIONS GRANTED. 
22,589.—Wrinerne Macurnz.—J. Allender. 
22,606.—Emerny WHEELS AND St1cKs.—T. J. Mayall. 
2,572.—SpecTacLe Frame.—T. Noel. 





DESIGNS PATENTED. 
6,336.—Carpet.—W. Gilmour, Kidderminster, England. 
6,337.—Carpet.—J. Powell, Kidderminster, England. 
6,358.—SworpD HILT AND ScaBBARD.—V. Price, N. Y. city. 
6,389.—Carprets.—A. Webster, Jr., New York city. 





TRADE MARKS REGISTERED. 
1,099.—CHAMPAGNE WINE.—F. De Bary & Co., N. Y. city. 
1,100,—Suirts.—C. W. Jenks, Somerville, Mass. 
1,101.—F1Les.—T. Jowitt & Son, Shefield, Engisad. 





VALUE OF PATENTS, 


And How to Obtain Them.’ 
Practical Hints to Inventors. 


ROBABLY 50 investment of a small sum 
of money briugs a greater return than the 
expense incurred in obtaining a patent even 
when the mvention is butasmallone. Large 
inveations are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
+ And there are thousands of others who have 
realized large sums from their patents. 

More than Firry Tuovsanp inventors have svatied 
themselves of the services of Munn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the ScrENTIFIC AMERICAN. They stand at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the experience practica!ly obtained 
while examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
‘eal production, he must furnish samples of the ingredi- 
ents of which his position These should 
be securely packed, the inventor's name marked on them, 
and sent by express, prepaid. Small models, from a dis- 
tance,can often be sent cheaper by mail. The safest 
way to remit money is bya draft, or postal order, on 
New York, payable to the orderof Muxw & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafte from their merchants on their New York 








MUNN & ©O., 
PUBLISHERS SCIENTIFIC AMERICAN, 
87 Park Row, New York. 
OFFICE IN WASHINGTON—Corner F and 7th 





streets, opposite Patent Office. 
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RATES OF ADVERTISING. 
Back Page - - - = = - = $1,00a line, 
Inside Page - - = = = = 75 cents a line. 
Engravings may head advertisements at ‘he same rate per 
Phas. rd mannuremant, as the letier-press. 


‘Wonderful! ! 


Next? 7 Ditbchad en 

The Great Juvenile Magazine. ly 30 cen’ ear— 
168 oo pages of choteess reading—a splendid my Chro- 
mo to every subscriber, by first mail. merve a cheap- 
and beauty combined! Spee men Poeet- 
Raise a club! Say where lent saw this. JOHN B. AL- 
DEN, Publisher, Ch ‘icago, I 


INVENTORS. 


Who have failed in their atertn, to dispose of their ri; 
(whether patented or not) 1 do well to consul - 
eiter personally or b =, ‘-.. of charge. Many valua- 

= inventions are dormant, for want o per 

ment, that Biss! realize a fortune for the own- 

laced in our hands, and brought to the attention 
of T capltaltets. Only those will be accepted which we 
feel satisfied can be sold, as our epvees is solely the reali- 
zation of acommission. A candid opinion can therefore 
be relied upon. No charge for services unless success- 
ful. References on application. E, E. ROBERTS & CO., 
52, 54, and 56 Broadway, New York City. 


OREMAN MACHINIST —WANTED A 
thoroughly practical man to undertake the prection 
of the machinery of a large establishment and aft 
to a repairs, additions, ors. good 
ghtsman, steady and re’ liable. ‘ny ful geretiore 
will receive attention. Address c. E 


MACHINERY of all kinds, New and Sec- 
& d@ Hand, bought and sold by 8. C. HILLS, 51 
ourtlandt Street, New York. 
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MAN & CO., Baltimore, Md. 


-IVINGSTON & CO., Pittsbur h, Pa., make 


a Specialty of light gray iron CA INGS. Pat- 
terns sent to them receive prompt attention 


rOOD AND IRON WORKING MACHIN- 
ERY of all kinds manufactured by T. R. BAILEY 
& VAIL, Lockport, N.Y. Illustrated Catalogue free. 


THE MORRIS & HEYWOOD TTEEES 
Bending Co. Manufacture, Sell, and License th 
ot Wood-bending Machinery. Address 8. M. BARRETT: 
Prest., corner Front and Wainut Sts., Cincinnati, Ohio. 


WOOD-WORKING MACHINERY. 


New and improved Woodworth’s, Daniel's, and Dimen- 
sion Planers, Moulding, Mortising, Tenoning, Sa 
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Soe w ‘or 
Address N. P. BOYER & CO. borg, Pa. 





Purchasers of Saw Mills 


are mecteoe A ay we have oumepenesd ry in Sd U.8. 
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Co., New York, (selling agen Wm 
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Dennis Lane ay bt 4 {2 Cope Cireular Saw Mills. 
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Rotd purchasers af infringing Mills os Set Work saapo and 
ble Ld ae ae of the 2 saese. rhké stk £4 
mts cover ey tf heed: locks 
rall " eeting levices, sie eto 
and frictional se set works. es 
Descriptive pam pamphlets capt to any Pe and copies 
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ERIE RAILWAY COMPANY, 
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HIS NEW Binge ll BOOK will 
crivrage the 10s Mts 


have Saring 


and en- 
HORTICULTURE.—Desecriptions of 
Shrubs and Flowers, in uced 

, with New, Useful and In- 

to Cultivation, Propaga- 


Die- 
and 


of 
and 





Every n who desires to be well informed concern- 
ing the Rrenrese of the Arts and Sciences should have a 
copy of ScIENCE REcoRD For 1873. It will be a most in- 

and valuable Book, and should have a place in 
every Household, in every 

= . Octavo. Handeomely | Bound. Many Engrav- 


it by ail to all rts of the country, on receipt of 
the price. a be ol parte of to the trade and to Mean - 
vassers. For sale at all the — 4.4. Bookstores. 


MUNN & CO., PusLisHERs, 
37 Park Rew, New York City. 


Tur SCIENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE RECORD FOR 1873, on 
receipt of $4°50. 


SCIENCE RECORD FOR 1872, uniform with the 
above. Price $2. 


THE SELDEN DIRECT-ACTING 
Steam Pump 


18 THE BEST Steam 
Pump made. 


Send for Circu 
and Price Listto ~- 


< A.C BC Street, 
=——we * ABR, @ Courtiite York City 


HE of C. 
dreeartiere N. Goss’ ponent, Te 
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FOR PRACTICAL MEN. 


Catalogue of PRACTI- 
oMZ RNB ScletrrPre BOOK: $vo.—will be 


S—96 
pm free of postage, to any one who will favor me with 
hi 


HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


Practical Draftsman’s Book of 


. INDUSTRIAL DESIGN 
AND MACHINISTS’ & ENGINEERS 
Drawing Companion. 


Forming a Complete Course of Mechanical, 
Enginocrip and Architectural Drawing. From the 
pap of ii. elder, Professor of De- 
eign Co d th og and industry, Civil Engi 

w T, an 7 
neers. Rewritten eyo rrenged. with additional 1 - 





Iiam Johnson, Assoc. Inst., C. E. Illustrated 
by Atty ym steel plates, and fifty wood cuts. A nen 
Among the contents are :—Linear Drawing, Definitions, 

and Problems. Sweeps, Gections, and Mol Elemen- 


‘orms and Rosettes. , Para- 
ee Ree Rules and Practical Data. study of 





ject 1 Prine; . Of Prisms and other 
Bor ents asad Fy ical Data. On Coloring Sections, 
orth vapotiegibens. position or 


a8 ne Calon..Co rentional Colors bendy of Pro} 
n ! Jec- 
tions—Use 0 Bections details. ¢ machinery. Simple 


dies, shafts, 1 , wooden pat- 

terns. Seirod nt const Srustinn ewe: = model or pat- 
tern of a coupling. Elementary applications. luce 
ang Feection 


THe LNTERSECTION AND DEVELOPMENT OF SURFACES 
WITH APPLICATIONS.—The Intersection of Cylinders and 
Cones. The Delineation and ovesepmens of of Helices, 


5 tines. Appl: of the helig—the | 
poe 4 stairease, The of Sur- | 


constraction 
facee—app pplications to stop-cocks. Rules and "Practical 
ta. 


THE STUDY AND CONSTRUCTION OF TOOTHED GEAR.— 
Involute,  eesok and and entey coi. einwolute. Cye a. 
External rolling about a 

fixed circle inside of it. Internal e cloid. 
tion of a rack and m in gear. D, 

with a worm wheel. Cylindrical or Spur Gearing. - 
tical delineation of a couple of Spur wheels. The Delin- 
eation and Construction of Wooden Patterns for Toothed 
Wheels. Rules and Practical Data. 

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—De- 
sign fora os of | eg wheels in gear. Construction of 

wooden patterns for a pair on bee bow d kia a Involute 
and Helical Teeth. Contriv =| obtaining differen- 
tial Mevements. Rules and ‘Pract 1 Data. 

eS a oF saapowe \aeetows of 
Prisms, linders. Principles o ng. 
PR Ye the Study of Shadows. Tuscan Order. 
Rules and Practical Data. 

APPLICATION OF SHADOWS TO TOOTHED GEAR.—Appli- 
cation of ws to Screws. “Application of Shadow to 
a Boller and its Fernace. Shading in Black—Shading in 


a CurTINe AND SHAPING OF MAsonRY.—Rules and 
Practical Ss Remarks on Mach 
lications and com 
a) 
SPP Oprtiling Machines; 
wheels. Construction and a hetth 
Sketch of a water wheel ; Oversh 





@.—Various 
as of Ma- 


Pumps; eae, Seton e expane ive steam 
f Cons on ts of the 
Distribution and Expansion Valves ; Rules an and 1 Practica 


ta. 
peanyen PROJECTIONS. 
ABALLEL 
TRUE PERSPECTIVE. —Elementary aginetaten. » Applies 
toner mill Seiven, & vette Descript pion the 
EXAMPLES = fae DRAWINGS OF MACHINERY. 


oran my Books, sent by mail, free 
olfoscee ache eet GUE OF PRACTICAL 
IFIC KK S—96 8vo—sent, free of 
AND 8¢ to any one who will his . 
HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


95 vows, ba ye ae andTubular Boiler (4) Horse 





all Trimmings—a.so, (10) Horse 
oan ‘tend for cireulars. VARIETY IRON 
WORKS COMPANY, Cleveland, Ohio. 


An deutfche @rfinder. | 


Diefe grofe und thitige Claffe unfrer Ve- 
vilferung maden wir bejonders daranf 
aufmerfjam, dag unjre Firma durd ihre Ver 
bindung mit Bafhington und den europiaijden 
Hauptitidten, bejondere Vortheile gur Erlan- 
gung von ine und auslindijden Patenten 
bietet. 

Seder Exinder, gleidjviel welder Nationali- 
tit angebirig, ift urd die liberalen Patentge- 
fese der Vereinigten Staaten gum Patent\dus 
fiit Erfindungen beredtigt. Unfre Firma ift 
bereit, geftiigt auf 26jahrige Erfahrung, deut{de 
Grfinder jeder Zeit gu berathen und gu mifigen 
Preifen rajd und piinftlid) Patente 3u erlangen. 

Die Deutidhe Section ift in den Hainden 
fabiger deutider Sngenieure, weldje in der 
Office perjinlid) mit Erfindern verfehren 
werden. 4 

Der ,,Scientific American” wird in feinen 
Spalten die bedentenderen Erfindungen be- 
fpreden. 

Correfpondeng erbeten und prompt beant- 
wortet. Pampbhlete in dentider Spradje wer- 





den auf Berlangen franco yugejandt. 
Wdreffire: ( 
Bunn & Co., 
~ Scientific American” Patent Agentur, 
87 Part Row, 


_ New York City 


Scientific 


BI No risks to 
Pam LEN | TURBIN NB, M "Ballston Spa, N. weed 
RISDON’S IMPROVED 


Tarbine Water Wheel 


soGe simple d durable 
on a teat has oy ylelded os pee FS 
gate, wae over 78 per cent at 


ns circu 
nd my circular to 
T. H. RISDON & 
Mount Holly, New r Jersey. 


URDON IRON WORKS.—Manufacturers 

of Pamping Engines for Water Works, and 
Milkinds, od, ley Serew, Lever, ood ana parts 
"Machinery "in general. UBBARD rs . 
TAKER, 10 Front st., Brooklyn, } a oe 


















TENONING & SHAPING 
MACHINES; | 


BAND SAWS, (Tm 
SCROLL SAWS, |r 


Planing & i Matching 


Y For oo Car, and A@RI 
CULTURAL SHOPS, &c., 
Gr" Superior to eC in use. 


J.A.FA 
basse tants 


Boflere 2 Pi ipes covered) | 
vee ee Asbestos Feltin g Co. 
co NOBLE: AES, BBO, 32% Expat he: PSs 








HAMPION SPRING avremiic wh 
/ jatest and best improvement. Do you want a | 
health ne comfortable bed? Here it is. he softest. 
easiest, cheapest. 5 oe popular, and durable ‘stock ng Be Bed | 
in market all —— dealers. No ——-_ 
bered ot —- it. -t nes of % i. ~- 
1 8 80 Un aero equa’ aly 
ated. Bashi? moved or caovted akan t the hou 
termed, or rolled up like a 2 et. Both 
sides slike, © frame, no weet’ Go e May be weed oo 
r bed req 





floor without Needs 
caly half thickness of ‘pair. matt Wi notse- 
less. Any y cises made, to to order. Send for circu- 
lar. Retail price of double $12. Shi si 

bed or quantity, to all parts o: ry we iberal die- 
count to the trade. F.C. BEACH & CO., Makers, 131 and 


133 Duane Street, New York. 


EMPLOYMENT—“ PLEASANT AND PROFITABLE.’ 
Agents wanted to canvass for the PicrortaL PHRENO- 
LOGICAL JOURNAL, $3 a year; and for the ILLUSTRATED 
Sorznce oF HeaLtnu, $2 a year—with a most “ taking” 
CHROMO. Address, with stamp, for particulars, 

8. R. WELLS, 389 Broadway, New. York. 











“RE PA TTERNS. 
ACETS, TCO es—at low prices. 


OLS—all siz 
. I. GOULD, % to 118 N. J. BR. R. Ave. 
Newark, W.J. 





wees a8 tape, ery ic L oper jigne and 
e ee c 
FEO. 0. PLACE Ee CO. M Chambers & its eade Sts , N.Y 








and oy complete assortment in this coun 


e largest 
try, y,manufectured 
NE TORK % M ENGINE COMPANY. 
tat i Chambers & 108 Reade Streets, New York. 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, constantly | 
on ee in large quantities, furnished in any lengths 4 
to 2ft. Also, Pat. Coupting an a oars y Ay: eae le 
Hangers. 


pari ta mi | Chambers & «& 108 Reade streets, New York. 


Sturtevant Blowers. 


Of every size and description, constantly on hand. 
RGE PLA c 
_ Chambers & 108 Reade Streets, New "York. 
WILDER’S 


Pat. Punching Presses 


For Railway Sko ey ——_t_, ate Saas, 5 aoe 
Makers, Tiers eee 

Warranted the best Tonk ined. Send 10 steuleanes, yy 

NEW ne STEAM ENGINE co., 
é 1 Chambers & 108 Rea de 
JH HL WHT Newark, N. J., Manufac- 
of Tin, ic, Brass and Cc 
= Olle "1 re, Children’ 2 ‘Carriage ‘oma Pat. 
or ani Spring, &c 
Metal Work, Dies, Tosis, and Patterns to'onder. 


OF SODA 


Liquid ae or Water G 
W. FEUCHTW ANGER, New Yoo York” 





RUBBEI Stenell Dies, ae. 0. irre tos aw 
Lombard 8t., Baltimore. $10 a day ts. 


SAFETY FUSE #33 suey 


50) sendy, lable m used to first class work. 
Hane COMPANY Pe Pad Ponies 


$5 to $20 ed adres young eeaia, aan oeores 




















work for usin their spare orrell the tame than stanything 
@ise. Particulass free. A Co., Maine, 


oi ddress G. Stinson & 


| Ss 
| Se 
| 
|- 


American, 

SCHENCK’S PATENT, 
Woopwonrit PLANERS |E 
SONS Matteawah, Fee ae ins SRN, STEN St., New xs 


OOD-WORKING MACHINERY Gun. 


artson's Patent Teapre : ht 
—  COM@VITHERBY RUGG & RICHARDSON. 
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) WROUCHT 


ie iRON 
BEAMS & G/RDERS 


HE Union Iron Miiis, Pittsburgh, Pa. 
The attention of Engineers and Architects is ‘called 

to our improved Wrought-iron Beams and Girders stem 
ented), in which the compound welds between ee stem 

and flanges, which have proved so ble in 
old mode of manufactu Dg, eee entire =F eveltes.. = are 

re; to furnish all sizes at te 

Bea tained elsewhere. For Geacriptive vishorephese 
Carnegie, Kioman & Co, Union Iron Mills, 


GA TING HIN 


ahaa Cheapest, and Best in use! Has but one 
HF ‘A Child can Run it. tang * WANTED IN EVERY 
TOWN. on Florence 8. M.Co. Send for ctroular and 


Sample Stoc! 
“ HINKEEY | KNITTING MACH. CO., Bath, Me. 


ur REDUCTION IN PRICES 


F LE COUNT’S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 eet of 8 dogs, from % to 2 inch, $650. 


a first class tool which has 


pen pt 
| ee | Rete Machinist. 
Send for latest tafe igi 
COUNT, Soath South Norwalk, Conan. 


~ WOODBURY’S PATENT 


Planing and Matchin gy 
| ana Molding Machines, Gray & Wood's Planers, Self-olling 
Aspe, wes + ad woot vorning machinery. 

S, § $1 Liberty street, N. Y.; 
send Yor ¢ Cireulars, i bd Sudbury street, Boston, 


Buy BARsBer’s Bir BRACE. 


} ELT. 
‘MACHINER a 


NVENTORS’ pet: AL UNION, 2. H. 
GIBBS & CO,, 178 gy bi ha al York. Patents 
Sold on Commission. Sen d for 


The TRADE WAGON. 








Cheapest, best, and most durable non- 
conductor known. BUILER pause 
WORKS, 4 Courtlandt St., New York 


i" 


hy. = 
AS Swe 





A WAGON INTENDED FOR GENERAL PURPOSES. 
WEIGHS BUT 400 POUNDS. 


Is finished ready to paint and trim. Inquire of your car- 
riage maker, or the ONLY manufacturers, 


8. N. BROWN & CO., or Dayton, Onto. 


OTIS’ 2: SAFETY HOISTING 


NO. 348 a REP Yoitk. Co. 
olds’ 


TURBINE WATER po oe 


pL. - Oldest and Newest Al) othe 
imitations of each otherin thelr 


fal phiet free. G °. sn 
e 

on RS Uberty New York. 

Gearing. atting. é 





Andrew’s Patents. 


Hetastom, Ppaice Gre Grooved, or Geared Hoist- 


Ser ivine’ "Brew break. Accident, if 
safeyy Hollers. e and Single, a 

4 “him + in BA 29.009 

Rie. iar de Gravel, athe. teas wae ~~ 


All allie oa ‘aay and Economical. 
ANDREWS & BR 
414 Water Street, , York. 





) YEAR J AC. FOR 50 CENTS 
e send PosTPaArp an Almanac manee ev yn Fock Year, vy md 
Week and Day of the Many ey Se iso @ Pocket Calendar fo: 
1878. Extra i ingecements Address 

FORGE A. ME D & GO. Boston, Mass. 


Tron Cty and Siberian Iron. Works. 


ROG nes - Oe ere ee 
Refined “and Best Bloom 5 (pest ren 


Apollo and od Siberian, Specialties : . 7 
Trunk, Lock, Shovel, Tea Tray, Shaw Ge ‘Agger, and 
- other kinds of fine Sheet om 12 to #@ gauge. Cut to 


oo reasinee 5 the trade. ually to any imported 
“Gihoe sad Ware ouse, 108 Wate St. Pittsb argh Pa. 


PROTECTION AGAINST FIRE. 
HALL BROTHERS 
Are prepared to intro- 
duce their “ System of 
Sprinklers’ into Mills, 
Factories, &c., at short 
notice. Call and seea 
practical operation of 
same at their works, 
CHARDON STREET, 
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UERK’S WATCHMAN’S TIME DE- 


tho eriges from ase wilt oe with emt 
ICHARDSON, “MERIAM & ra 
Mannfacturers of the letest improved 
els’ and Woodworth ne Machines, Macching, Bech 
and mol » Tenonine. Mortising, Shaping, , Ver- 
tical, and u Re-sawing Machines, Faw Mills, Saw 
Arbors, Scroll Saws, Hallway, Cut “ i 
ines, Spo Wood Turving Lathes, 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor 
cester, Mass. Warehouse, 107 Liberty st, New York. 1% 


© HINGLE AND BARREL MACHINERY.— 
» Improved Law's Paf@nt Shingle and Heading Ma 
ne, simplest and best In w s0, Shingle Heading 
and Stave Jetaters, 8 Stave Sve Eas uslizers, "Head bg Planers 
Tarners, &c. R & Co., Lockport, N.Y. 


jie 4E STEAM ENGINES, COMBIN 

ing the maximum of Peet durabiiity econ 

oO with the minimum of wei; are 
ely and favorably known, tt othde 

~ Ail warranted satisfactory < no na ive 


circulars sent Lm application. 
co Moa DLEY & ©CO., Lawrence, Mass. 
Liberty st., ies 7 York, 


IVERVIEW Military Academy, Pough- 
keepsie, N. ¥. _A thoroug h-going school for boys. — 


Niagara Steam Pump. 


CHAS, B. HARDICK, 
23 Adame st., Brook yn, N. Y. 


P. BLAISDELL & Co. 


N ANUFACTURERS OF FIRST CLA 
a 


MACHINISTS’ LS, Send for Circulars 
Jackson st., Worcester, Mass. 


TANDARD, UNIVERSAL, INDEX, CAM- 
é UT" ys d PLAIN, - 
i G sod PLAIN, i every vartouy, of peeamal 
‘satel Bcsloe 5 to the BRAINARD MILLING 
Co., 11 Pembe: n Square, Boston. Works at a 


FOOT LATHES.—T. SHanxs, Baltimore, Md. 


You ask WHY \re can fier 
Class 7 Octave lianes for 
We answer—lt costs less than 


io make any $600 t’law 
O0'p Agents, ail s <a — 
! r ct, profit Ve have 
te pylon but sblp uireet 10 fami- 
lies at Factory price, and warrant 
+ Years. Send for illustrated cir- 
cular, in which we Teter to over $00 Bankers, Merchants, 
&ec. (some of whom you may_kuow), using our 

B 44 States and Territories. Please state where you saw 


. " U. 8. Plano Co., 865 Broadway, aia 


NINCINNATI BRASS WORKS—Engi ners 
/ and Steam-ftters’ Brass Work. Best quality 
for Catalogue. F. LUNKENHEI ra Prom” 


2 tom lea sent by mail for W cts., that retail quick for 
$10. . WOLCOTT, 181 Chatham Square, New York. 


ATHE CHUCKS—HORTON’S PATENT 
4 trom ¢ to 3 inches. Also for car wheels. Address 
. HORTON « SON, Windsor Locks, Conn. 























OF THE 


SCIENTIFIC AMERICAN, 
The Best Mechanical Paper in the World 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN its devoted to the tnter- 
este of Popular Sel the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuite generally, and is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


To the Mechanic and Manufacturer / 


No person engaged in any of the mechanical pursuits 
should think of doing without the Scr=wTmri0 AMEnI- 
can. Every number contains from ex to ten engravings 
of new machines and inventions which cannet be found 
in any other publication, 

Chemists, Architects, Miliorights and Farmrs 


The ®CIENTIFIC AMERICAN will be found a most 
useful j-urnal to them. All the new discoveries in the 
acience of chemistry are given in ite columns; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the interests of mfllwrights and millowners will be found 
published tp the Screwrrric American, which tnforma 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the SCIENTIFIC AMERIOAN 
mae improvements {n agricultural implements being 

4 din ite col 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Gerinany; thus 
placing in our possession al) that is transpiring in me- 
chanical science and art in these old countries. We 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deem of 
nterest to our readers. 


TERMS. 
Onecopy,omeyear - - - - - + $8.00 
One copy,six months - - 2 © = © BD 
Onecopy,four months - - - - - 10 
Ons cong Of Seheidilie Actutunn ted one. yeen.end 
one copy of engraving, ‘Men of Progress” - 10.40 
One copy of Scientific American for one year, and 
one copy of “Selence Record,” fori8m -. - - 
Remit by postal order, draft or express. 
The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with eubscription, 2% cente extra 
to pay postage. 
Address ali letters and make all Post Office orders or 
drafte payable to 


MUNN & CO., 
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Advertisements 


— ' soca Sem ne eC 


Advertisements will be admitted on this page at the rate af 
£1.00 per line for each insertion. Engrvings may 
head advertisements at the same rate ver line by meas- 
urement, as the letter-press. 


To Investors. 





‘To those having funds te iia and those who wish 
to increase their income from means already in- 





A. S. CAMERON & CO., | 
ENGINEERS, 


Works, foot of East 23d 
street, ‘New York City. 


Steam Pumps, 


free to every possible 
‘Send for a Price List. 








Just Published—Treatise 
WOOD WORKING “MACH INERY, 
With over one hundred plates and at Mone f English, 
French, and American $ 
Send for circular to L. H.BERR Y, No. exereh 22d St., 
Philadelphia, Sole Agent for the United 8 


ITH | BREWER’ S IMPROVED BRICK 
KILN ninety-five +4 cent. of bricks may be thor- 
a) Caan burned with one fourth cord of wood to the 





vested in other less profitable securities, we rec me Send for circular. SAML. C. BREWER, 
the Seven-Thirty Gold Bonds of the Northern Pacific walter falley, Miss,” sicniitieniiies 

Railroad Company as well secured and unusually pro- E OGARDUS PATENT U NIVERSAL EC- 

CENTRIC MILLS for grinding Raw Bones, Burnt 

ductive. ese, Pot Shells, Cres, ie 8, Guan Feed, Corn, Corn 

cco. 
‘The bends are always convertible at Ten per cent. pre- | yo Ray H. nut, Geena’ on Cakes te, Roots, § —_ 
mium (1.10) inte the Company's Lands at Market Prices. mi Al aioe Paine Pentess Take, be gro gee Sy other 


The of interest (seven and three-tenths per cent. 
gold) ts equal now to about 8 carrency—yielding an in- 
come more than one-third greater than U.S. 5-20s. Gold 
Cheeks for the semi-annual interest on the Registered 
Bondsare mailed to the Post-Office address of the owner. 
All marketable stetks and bends are received in ex- 
change for Northern Pacifics on most favorable terms. 


JAY CooKE & Co., 
New York, PHILADELPHIA, AND WASHINGTON, 
Financial Agents Northern Pacific R. B. Co., 
For Sate BY Banks AND BANKERS. 


rate 


IGRAND COLD MEDAL AWARDED 





Becket 
worth a pane Fe extra copies to 
e DORGE PARR, Burvaio, N, Y.. voted pr ows ’ Tools. 


a aE 1B 37° 





7 SPECIAL ATTEN TION of Manufacturers 


v who have become disgusted with the odors of Paraf- 
fin Ofte, and their ill effects upon machinery, » invited to 
E. H. Ke Nogg'’s Sperm Engine Oil, at........ 1.20 
E. H. Kellogg's Spe erm Spindle Oil,at........g115 “ 

FE. H. Kellogg's Tallow Engine oil, ec 1.10 - 

E. H. Kellogg's Tallow age Oil, s,. a bud a: 

Manufactured only by 'E. KEL a0ag. 
17 Cedar St., New York. 


R A. Vervalen’s. ‘Brick Machines, | 


Made at Haverstraw, Rockland Co.,.N.Y. Making nine 
tenths of all the brick used in the State. Send for circular. 








I was the first to introduce to the public the Hubbard 
Squat, Ame rican Turban Squash, Marblehead Mammoth 
Cc abbage, Mexican Sweet Corn, Phinney’s Water-melon, 


and many other 
New and Valuable V etables. 
ngly valuable 


Thies season I have a new and exce 
squash, new varieties of corn, three fine melons, and 
other choice aew vegetables for my customers. 

My business is to supply, what every good farmer is 
anxious to get, the very best of vegetableseed. 1 grow a 
hundred and fifty kinds on my four seed farms, foley. be un- 
der my own eye, making new vegetables a speci 
sides importing their choicest varieties from aS 
growers. A fine selection of flower seed, home- wn 
and imported, will also be found in my Catalo; ue, which 
will be sent )'ree to all pense. As stated in my Cata- 
logues, all my seed is sold under three warrants, ist: 
That all money sent shall reach me. 2nd: That ail seed 
ordered shall reach the Purchaser. ard: That my seeds 


shal be Sresh and aves to 
JAMES J. H. GREGORY, MaeViehesd, Mass. 
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SAW TEETH COST LESS 
THAN ONE HA ‘i ao Ps 

: ANY OTHER MAKE .AND 

SED IN LITY 
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UNSURPAS 





Hine wo STEEL pa pre genag cg i 
seal ‘accom fact as bee ra 
My ae 


AF ae Aes Bb Mwconsscket, Ret R. t 


REYNOLDS & CO. 


MANUFACTURE 


Screws & Boits 
For Machinery of every variety. 
Bridge and Reef Belts. 
STEEL & IRON SET SCREWS 


Bi UA specialty. Also, Small Articles 
for Patentees, in great numbers, a 


: No. 145 East Bt., New ven, Conn. 
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INDEPENDENT 


BOILER FEEDERS 


COPE &MAXWELL MEG, CO. 


HAY 








ATTEMN & BRanpine Lerrers—SH 


re 





BOGARDUS, cor. White and Elm Sts. a 
>AN SOM SYPHON CONDENSER perfects 


and maintains vacuum . tense Engines at cost of 
one per cent its value, and by use Vacuum Pans are 
ran with fall vacuum without Weir Pump. Send to WM. 


ae) 


“The HarrisonBoiler: 


Seven years’ service in some of the with ba establish- 

mane in New paenee and elsewhere, with boilers vary- 

pes One Pee ‘dred to Fifteen Hundred Horse Power, 
th 


this taprev — 4 <aaleater has taken a permanent place in 
the use of steam 
Fifty Thousand Horse 2 tap >i ,heve been made and put 
in use with a present steady demand. 
When the destructible pertions of this boiler are worn 
out, ST pny ee can be made entirely new, for 
half the cost of o 
oor all J yey ay eechese, etc., application must 
be made direct to t 
HARRISON BOILER m4) 


Phila 


poem, Union Stone Co., 


mtees an Mensthotures of of 
Sn aveee earner” 


hanical 
NDE sea GUMMERS, DIA- 
ORINDERS. LS, and WOOD'S PA 
TENT KNIFE GRINDER, 
Paper Cutting, Leather Splitting, and al 


d, 
elphia, Pa 





For Planin; 
o oe E ives. en senien, Been 
IF FICE, xOHANGR EET, 
. 8. §. Jarboe, 93 Libert Street, N 
Branon OrFioKs { 55 Commerce Street, fiadelphia,Pa. 
_Ga"bend for ‘circular. aes 
Damper Reg. Pat. Gage Cocks. “Water Feed Reg’s. 








ion 8t., Boston, der 6 peveanal call, or 


he Compt? y, at Buffalo, N. Y., for a circular. 


"iB. F. STU 


PATENTEE 


AND SOLE 


vr i ) 


“ATALOGUE. ILLUSTR 


IRON STEAMSHIP BUILDERS. 


Neafie & Levy 


Ei N WORKS 
ed al 


PA. 


PATENT! 
To) oe 10) 
SHAF TING. | 
Peseta tae Slane A TE RE bP 


in use, renders it undoub y the most economical 
are also the sole manufacturers of the CELEBRATED UoL- 


SEND FOR ( 


] 





Luns Pat. CouPLine, and Puli*ys, Hangers, etc., 
th t ed styles. Price lists mailed on appli- 
4 ~ a pail - ONES & LAUGHLINS, . 
Try street, 2d and $d avenues, Pittsbu , Pa. 
190 8. Canal st., Chicago. 
ETRE NS PERE Ntae ns YF 
ston, 
POO O PLAC & CO., 126 Chambers street, N.Y. 


PIERCE aw WHALING, Milwaukee, Wis. 
THE 


AMERICAN 


Tarbing Water Wheel 


— repens | Ls = subjected to Show 
seete ty by cane ae eee 

ye e, Mass., sh er ahaa 

results than any Turbine Wheel ever 





known. A full report may be obtain- 
ed of STOUT, MILLS & TEMPLE, 
_Dayton, | Ohio. 


THE BAND SAW! 


ISTORY, with Engravings of the OLDEST 
Macurng, sent gratis. Address RICHARDS, LON- 


Be nd for Circulars. 


PRESSURE BLOWERS 


72 SUDBURY STREET 








_MURBRILL & KEIZER, Balt., Md 








RTEVANT. 


MANUFACTURER OF 


& EXHAUST FANS 


BOSTON MASS. . 
RATED WITH % O ENGRAVINGS 
SAAC 8. CASSIN, Bocieens late Chief En- 
neer of the Philadel ate eee Bei. 9 No. 481 Race 
coe Ste structed, Surveys 


— d- Specifications, ped 
2h kinds of Hydraulic ceehineny and materials furnishec. 


WIRE ROPE. 


JOHN 2 ROSS LIE G's | SONS. 
OF Inclined Planes “lanes Standing Ship Riggin 











Bridges, orries,! Sta; ir pa on 
Tiller Ropes, Sas ris 0 Copeer and Iron, at 
Conducters of Gop oper. speci attention given to hois 
ing rope . & = kinds for es and Elevators. Apely He 
circular, price and other information. for 
pamphle ond ransinission of Power by Wire Ropes. A 


arge stock constantly on hand at New York Warehouse, 
_No. 17 Liberty street. 


American Saw Co. 


No, 


Geol ae Street, New Yok. 


MANUFACTURERS OF 


Patent Movable Toothed 


CIRCULAR SAWS, 


Patent Perforated 
Circular, Mill, 


- Cross-cut Saws. 


tw-Send for Descriptive Pam- 
phiet. 


Buse Scroll § Sawing Machine,Improved 
nteed the cheapest and best in use. Thirty 
iiet. 





rial given. fend for illustrated circular and price 
Address | H. LB EACH, 9 Fulton § 8t., New York. 


E. T. SWEZEY. 
WHOLESALE DEALER iN METALS 
6 New Bowery & oes | Pearl St., N. ¥ 
Copper, Brass, Lead, § ,. Tin, Composition, 





Its ORIGIN and 


& KELLEY, 224 st. (above Arch), Philadelphia. 


Antimony, Anti- ¥ 7 "Metal, ete. ete. 











BUILDING PAPER! 


For Sheathing, Roofing, Deafening, Carpet Lining, 204 as a substitute for Plastering. Send for Samples 
and Ciregtars, | to B. sat Hate & Co., 56 * 58 Park Place, th Y., or Rock Rrver Paper Co., 


bse 
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Always Reliable 


Wright's Degple-Acting=Bucket- 


STEAM PUMPS, uu: 


Made by the Valley Machine Co. 
EASTHAMPTON, Mass. 








2 


HLENKER RATENT 


BOLT CUTTER 


DDRES 


BuFFALO.N.Y. 








BIDDLE MANUFACTURING Co. 


“LYONS” PATENT 
Self- rien Hand Drill, 
Punching Press & Shear. 


i Cutting Tools and Hi ad Hardware Specialties. 


Are also ‘prepared to 
furnish light work ot 
any description and in 

quantity to order. 
AL kinds of die forg- 
fin | to. omptly attended 

0. 





T Letters, eaitable tor ARTIPICLAA rare 2 
fr iii 
Woak. VANDE! URGE, & toe 

18 Dutch, cor, Fulton St., New York. 
Send fe for get s Illustrated 
of iachinory of 
fiiie Stele. (Hand Sad per year. org fie athe 





ce and Ware Rooms, 
8 CHAMBERS ST,, NEW YORK, —. 


BURLEIGH Hier DRILLS 
BURLEIGH AIR COMPRESSORS 





Are the 0’ Drilling Machinery thet hee ever done y 
| in Aregiee. Hand, Fann ay 

ret on the St. witzerland, Tunnel 

mniles long.) Were Toles 0 to the following Gen’ 

Goal. Newton, WB. Ax, cncateorsct Hell Gate Tunnel, L. 1 

bacieipes Shvetsecmennie oosac 

toe Dutton ton Bizcle oucouns Nesquehoning Tunnel 

si Dt wre arth Avenue Work, N. BY 

Col bling River eee Compan; 


East 
‘or further information, &c., 
BURLEIGH ROCK ok sg COMPANY, 
Fitehburg, Mass. 





Over 15,000,000 
feet in + ge 


ONS sy SOE OS 


ROOFING. 


For steep or flat Roofs, in all climates, 





ASBESTOS ROOF COATING. 


For restoring old Tin, Felt, and Shingle Roofs, 


ve BOILER FELTING. 


“SPS Mite ay, spans 
re 


&e. 
for Descriptive Pamphlets, Price Lists, Terms to 





j Belaruared Now opeets tn MAR er, cor, 





ond se Advertising Agent. ‘Shenae 


Box or, New ¥ 


PETER COOPER'S | 


Refined Neats Foot Oil 


FOR FIRST OLASS & MACHINERY. 
on contains no aye or or acid, and and is warranted pure and 


ual to the best 
For sale at Noir 17 Baring Slip, New York. 


The Tanite Co., 
or see 


Benes Se! Na ng Machin - 
mane Diamond Took 'g Speci niet "Teale s and 
Machines’ med ores. q on USTRATED 
CATALOG PHOTOGRAPH 
means a aa additions to their Jactory and 
nem, 32 HE TANITE CO. are now 
to triple their and to 


152) enab 
ena 
; Sor yo 
ARG Mee. OF GOODS. All Goods 
orate TM TARITE CO. Patents and’ Processes own 
Factory, un their own 
88 








‘ANT io . 
Qupadinann fie FANT Ga. 


Machinist's Tools, 


Lucius W. "POND, MANUFACTURER 


Warerooms, 98 Ptiberty Streei 





New York 
STEBBINS. Agent. 


EORGE PAGE & CO., Manufacturers of 
Portable and Stationary 
STEAM ENGINES AND BOILERS; 
Patent Circular, Gang, Mulay, and Sash 
SAW MILLS, with OUTFITS COMPLETE, 
combinin: = reliable improvements—Grist Mills ; Shin 
gle Mach Wood Working and General Mac binery._ 
Send for ‘Deseri tive Cata. ~, a Address No. 
chroeder ace timore, M 





EAM BOILER AND PIPE 


COVERING 


Saves ten to twent wy er cent. CHALMERS SPENCE 
CO., foot E. 9th St., 1202 N. 2nd St., St. Louis, Mo. 





Dimond Pointed 





STEAM DRILLS. 


HE adoption of new and improved applica 
tions to the celebrated Leschot's patent, have pants 
o 


eir Leow O 
ja Ty pon Saeed his count: 
Europe. The Drills are it of various cies and pat- 
terns; bait AND WITHOUT BOILERS, and bore at a 
uniform ra ‘ef wy TO FIVE 
UTE in Seed bor at 
GADDING, SHAPTIS G, 
"BORING FOR ING THE 
QUARRIES. TEST CORE 
Xo noe of mines at any depth. 
r compressed air. Simple and 
+ steeds Fe in construction. over need sharpening. Man 
ufactured 


THE AMERICAN BIAMONP DELL go. 








KEtP YOUR BOILERS CLEAN. 





pre hie in Steam Boilers—aoes not 
ure the Iron. a use over . years 
J.J. ALLEN, Patentee, Philadeiphia, Pa. 


MAHOGANY, 


WOOD, HUNGARIAN AS, CEDAR, Eto, 


Large and Choice Stock Foreign and Domestic Woods, in 


AND PLANK. 


BOA 
Imported and enn We READ “Oo 
pone, ill and Yard wie cor. a8. w 
oes! by mail n—14 y 2p Geet eoeel. 








for Catalogue an 
RON PLANERS, ENGINE LATHES, 
Drills, and other Machinists its’ Tools, of superior qual- 
ty, on hand, and finish’ For sale low. For Descri 
tion and Price address HAVEN MANUFACTU 


ING CO., New Haven, Conn. 


THE HEALD & SISCO 














HORIZON TAL PUMP, 





CENTRIFUGAL 


Ponte ob eee, 9 Vertical ges Mort 


e United States an: 
ted ei taepelen contali undreds of references to Tan- 


r-makers, Con Ey Tf Distillers, 
ete., with 20 of the strongest ble testimony. 


cs oh pages of references. Address HEALD SISCO & 
ldwinsville, N.Y. by mie i. 8 8. Pump took the First 
Premi t th Le momesh ty oe a over me the most 
a e 
w York. As a Wrec , oe 


a ss Pump, 
and as an I[rrigator, ft “s unrivalied, 
and efficiency. "T\'alee makes a splendid Fi Sor cheapness 


MORRIS, TASKER & CO., 
MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


OUGHT-IRON TUBES 
AND TINGS, FOR GAS, STEAM, 
WATER, AND OIL. 


("Steam and itters’ 
dal Ges Works Sor eco Supplies, Machinery for 
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